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ATMOSPHERIC DUST 


Atmospheric dust is taken out of the intake air by 
AAF's Roll-O-Matic air filter located in the air con- 
ditioning apparatus room. Recirculated ventilation 
air also is continuously cleaned by the Roll-O-Matic, 


PROCESS DUST 


Process dust from 150 dust sources is collected 
by AAF's AMERjet reverse jet fabric collector. 
It settles the dust in its hoppers, returns 
clean air back through the central system. 


Interior of plant showing multi- 
tude of dust-producing operations. 
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er conditioning practical here... 
sig) dust-producing 


operations going full blast! 


PRATT, READ & COMPANY MANUFACTURING 
- PLANT, Central, South Carolina; General Con- 
tractor: Daniel Construction Company, Green- . 
ville, S. C.; Mechanical Contractor: Davis 
Mechanical Coen Inc., Greenville. 
ae Sere : Se ie 


AAF system permits air recirculation, 
slashes heating-cooling, maintenance costs 


Pratt, Read & Company, manufacturers of piano 
keys and actions, wanted its new Central, South 
Carolina plant to be air conditioned. Reasons: 
better working environment for its people and 
improved quality of its products. Problem: the 
fact that 150 dust-producing operations would 
be going at full throttle during the working day. 

AAF’s air engineering knowhow, plus its com- 
plete line of air-cleaning products (for both at- 
mospheric and process dust) made air condi- 


tioning practical by providing for money-saving 
recirculation of air. The savings: plenty—lower 
heating costs in winter, vastly lower cooling costs 
in summer, and a big savings in plant cleaning 
costs. 

For a look at what we mean by a really com- 
plete line of equipment, call your local AAF 
representative or write direct for Bulletin 518. 
Address: Mr. Robert Moore, American Air Filter 
Company, Inc., 305 Central Ave., Louisville, Ky. 
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BETTER AIR 


IS OUR BUSINESS 
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If your present dust control system is not 
delivering maximum efficiency, you may be 
paying an exorbitant price for dust. It’s a 
mighty expensive item when you consider 
the damaging effect on equipment, on em- 
ployee morale, on general plant appearance 
and community relations. The most practical 
and economical solution of any nuisance 
dust problem is the MIKRO-PULSAIRE 
Collector, now available in new flexible 


MIKRO-Products 


PULVERIZING MACHINERY 
1 Chatham Rd., Summit, N. J. 
A Division of American-Marietta Company 


modular units designed to meet any required 
capacity however large or small. . . attested 
recovery efficiency 99.9% plus . . . absolutely 
no moving parts, internally or in the gas 
stream ... 4 or 5 times the capacity of 
conventional bag houses per unit of cloth 
area. For the toughest nuisance dust collec- 
tion jobs, call on our engineering staff, and 
the MIKRO-PULSAIRE. 

Ask for Bulletin 52A-1. 


PROCESSING SYSTEMS 


‘tel 
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REPRESENTATIVES throughout the United States, Continental Europe, British Isles, Canada, Mexico, Central and South America, 


West Indies, South Africa, India, Japan, Philippines, Australia and New Zealand. 
MANUFACTURING FACILITIES: United States, Canada, Continental Europe, British Isles. 
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No Place To Hide. . . 


ACCORDING TO 1960 census figures, population 
sowth in America’s suburbs has jumped _ nearly 
i) percent. During the past decade, some 17-million 
ius have either fled the big cities for the sparkling 
iir of the suburbs, or chose to be born there. 

Soon, however, we won't even be able to 
scape polluted air without moving so far away 
fom our jobs in industry that it would be a day’s 
wrk simply commuting. 

Mark Hollis, Assistant Chief of the U. S. Public 
Health Service, has said that by 1980, 75 percent 
if the projected population growth will live in vast 
nettopolitan complexes, intermingled with the indus- 
ty that supports them. 

Even now, surveys show that a metropolitan area 
M all the way from New York City to Washington, 

So long as industry continues to grow it will 
"ete new technological processes which in turn 
will create new air pollutants. And so long as popula- 
‘on “explodes” along with the industry that supports 
ti Population, we'll have air pollution right along 
with us, unless we in industry do something about 
', and soon. 


Otherwise, as William R. Bradley, formerly Chief 
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Industrial Hygienist, American Cyanamid Co., and 
now an independent consultant, indicated, an aroused 
but technically ignorant citizenry may pass ill-advised 
air pollution control regulations. These regulations 
can result in costly lawsuits . . . or hasty, ill-conceived 
and too often ineffective control equipment installa- 
tions. Such legislation may contain impossible or 
impractical clean air standards, or want too much 
too soon from an engineering standpoint. 

Its time we in industry began to do a better job 
of policing our air spewings . . . before population 
congestion forces air pollution control on us. 

And it’s time industry began to stop making state- 
ments like: “Uneconomical . . . the d- - - dust collectors 
don’t make a thing . . . we can't justify air cleaning 
equipment on any sensible basis. It doesn’t make our 
product faster, better or contribute to lower produc- 
tion costs in any way. It’s a direct capital expenditure 
without any economic return.” 

If this statement sounds familiar to you, your 
management needs education on the economic facts 
of life relating to air pollution control. 

Neglect of a serious air pollution problem can be 
costly. Rightly or wrongly, corporations are losing 

(Please turn to following page) 
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Editorial (Cont.) 


No Place To Hide 


(Continued from preceding page) 


air pollution law suits right now. The Reynolds Metals 
Company recently paid out $91,500 to a farmer in 
Troutdale, Oregon for alleged crop and cattle damage 
from fluoride emissions. This judgment was sustained 
by the Oregon Supreme Court. And the Ideal Cement 
Company paid out $10,800 just a few months ago to 
a nearby family for property damage allegedly caused 
by dust from their plant, on the basis of a jury decision. 

There are more immediate, tangible benefits . . . 
the dollars and cents kind a board of directors can 
understand. Heavy emissions can hurt your products, 
especially if you store them outside prior to shipment. 
New cars outside auto factories have had paint finish 
damage, for example. 

Some emissions foul up air intakes, or gather on 
rooftops where a sizeable work force must be em- 
ployed to clean up to keep dust from blowing right 
back into the plant. And many a plant has been 
known to foul its own air through short-circuiting 
of dirt laden air from stacks, right back into the plant 
through make-up air blowers. Even dirty windows, 
once kept clean, can cut lighting bills substantially. 

There are cases on record where in seeking ways 
and means of reducing air pollution, production 
changes were discovered that ended pollution and 
resulted in increased production efficiency. 


And there are plenty of practical ways tp om 
pollution and at the same time save heat others 
wasted to atmosphere. Heating bill savings cay » 
a long way towards amortizing dust collectors 

And if you clean up your own Emissions, yoy, 
industrial neighbor may be persuaded to clean up his 
and remove a headache for you. We know * 
metal grinding and buffing operation , , , 
looking hoods you ever saw, but the metal dug 
it went straight to atmosphere . . . straight iim 
open paint buckets of a sign painting firm nexeaa 

Then there's the less tangible but very real jam ” 
lem of community relations. Your management spel 
lots of dough on community relations . . . whidii 
right up the stack with your emissions. It’s mami 
wasted. A plant that fouls the air can have jm 
community relations and the reduced employee magia 
that goes with these relations. And an employee Wim 
ashamed to admit he works for you surely wont 
his heart and soul in his work. 

Industry had best police itself and stop think 
of air pollution control equipment as a non-produdil 
capital expenditure. Such a “non-productive” call 
expenditure today can well eliminate costly laws 3 
prolong life, assure unimpeded production, impay 
community relations, maintain product quality ii 
morrow. 


Meetings, 


Engineering seminar on architectural 


Courses, 


Expositions | 


and engineering planning aspects of 
atomic shelters, Pennsylvania State Uni- 
versity, University Park, Pa., July 10-22. 


Engineering seminar on_ structural 
engineering and radiation shielding as- 
pects of atomic shelters, Pennsylvania 
State University, University Park, Pa., 
July 24-Aug. 5. 


13th International Congress on Occu- 
pational Health. Waldorf-Astoria hotel, 
New York City, July 25-29. 


Gordon Research Conference on Toxi- 
cology and Safety Evaluations, Kimball 
Union Academy, Meriden, N. H., Aug. 
15-19. 


Special summer program on Noise 
Reduction, Massachusetts Institute of 
Technology, Aug. 22-Sept. 2. 

Western Electronic Show and conven- 
tion, Memorial Sports Arena, Los An- 
geles, Aug. 23-26. 

Production Engineering Show, Navy 
Pier, Chicago, Sept. 6-16. 


American Chemical Society fall meet- 
ing, New York City, Sept. 11-16. 


East Central Section, Air Pollution 
Control Association, Sheraton-Cadillac 
Hotel, Detroit, Sept. 22-23. 


Instrument Society of America 15th 
annual meeting, New York Coliseum, 
New York City, Sept. 26-30. 


National Metal Exposition, Philadel- 
phia Trade and Convention Center, 
Philadelphia, Oct. 17-21. 


Industrial Hygiene Foundation of 
America, Inc. 25th annual _ meeting, 
Mellon Institute, Pittsburgh, Oct. 26-27. 


Institute of Boiler and Radiator Manu- 
facturers semi-annual meeting, Seaview 
Country Club, Absecon, N. J., Week of 
Oct. 31. 


National Hotel Exposition, New York 
Coliseum, New York City, Nov. 7-11. 


Building Research Institute Fall Con- 
ference, Shoreham hotel, Washington, D. 
C., Nov. 15-17. 


Air-Conditioning and _ Refrigeration 
Institute annual meeting, Hollywood 
Beach hotel, Hollywood Beach, Fla., 
Nov, 18-22. 


Refrigeration and Air Conditionmiy 
Contractors Association convention, i 
tainebleau hotel, Miami Beach, Ta 
Nov. 20-23. 


24th National Exposition of Powel 
Mechanical Engineering, New York Gi 
seum, New York City, Nov. 28-Dem 


First Industrial Building Expositions 
Congress, Coliseum, New York City 
Dec. 12-15. 4 


Industrial Heating Equipment Assan . 
tion, Inc. meeting, Dearborn Inn, Dear 
born, Mich., Jan. 23-24, 1961. 


American Society of Heating, Refrt 
erating, and Air-Conditioning Engineer 
semi-annual meeting and exposition 
International Amphitheatre, Chicago. 
Feb. 13-16, 1961. 


National Association of Corros 
Engineers annual conference and com 
sion show, Statler hotel, Buffalo, NT 
March 13-17, 1961. 


American Chemical Society aes 
spring meeting, St. Louis, March 21+” 
1961. 
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New Filter Medium! 


DYNEL filter medium stops and holds unusually large quantities of dirt. 
Self-sealing, leak-proof assembly completely eliminates problem of filter 
bypass . . . provides maximum economy at highly acceptable filtration 
levels. 


Saves Change-Over Dollars! 


ULok Cube Filter lasts 6 times longer. Dirt is first trapped on inside face 
of filter. As dirt builds up, air flow is shunted to large filtering area of 
four sides. Thus, even after several pounds of dirt have been collected, 
high filtering efficiency and low pressure drop is maintained. This “‘reverse 
loading’”’ process increases service life 6 times over that of conventional 
filters. Think of the savings in maintenance! 


Uses Half The Space! 


Medium-size ULoK Cube Filter has a filtering surface of 1040 sq. in.— 
140 more than a conventional 30” x 30” flat filter—yet it presents a frontal 
area of only 20” x 20”. Filter bank area can thus be reduced by half with 
medium-depth filter, even more with deeper models. 


At All Velocities! 


ULoKk Cube Type Air Filters afford the high filtering efficiency character- 
istic of low velocity units even in units employing air volumes as high 
as 1970 cfm! 


Proved In Operation! 


ULok Cube Type Air Filters have been soundly proved in numerous 
installations. Reflecting a complete range of the filtering problems pre- 
sented under varying operating conditions, these field trials were com- 
plemented by extensive and extremely severe laboratory tests. 


Refrt Pea eee in haces mm rere 
nginees i | 
position. 4 ‘ P : , 
hicag, | (eal for all commercial and industrial air con- 
 ditioning, heating, and ventilating systems, : UNION 
ULOK Cube Type Air Filters are available in 12 SARGIDE 
yo sizes to meet any requirement. BRAND 
corre : 
N.Y 
WRITE TODAY FOR 
FURTHER INFORMATION AND PRices. UNION CARBIDE DEVELOPMENT COMPANY 
nations! Division of Union Carbide Corporation 
y 2h ee a — 270 Park Avenue + New York17. N.Y. 


ULOK and UNION CARBIDE are registered trade marks of Union Carbide Corporation. 


y, 190) Me Al ENGINEERING, JULY, 1960 


wa i : 4 | ee oa : ae - : = ; eee ae rae 

t z, 

ee oo 

Can 9 me 

Ors, . rt 

1S, Your tus 

W of » on 

into (vin a 

xt ogg a " 

‘| pri d 

spell ee 

hich ) Te , 

“money ~ 

ve pal . 

* moral 5 

-e whi a 

9 : ieee * 

_ ee : 

; : ; y 

‘hink# és Fe 

duct i. ii 

opi a 

2 WSU i 

impr on ig 

ity, @ z: 

t ee ‘ 

| ee 4 

P a 

‘nial ee 3 

on, Fem : “ 

h, oa fe 

} o 

over a 

rk Coa ag 
Dee. & 

iol ee “f 

k Ca % 

n, Dear 4 

i 

4 

ba! 

ie 

W 7 

: F bay & g ia ' : tea ae. ee 6. Pea 
re ‘5 tes  . ae Brie a “% ys me a 


Ee 


MIR ENGINEERING newslett, 


AIR POLLUTION CONTROL ¢ AIR MOVING e« AIR CONDITIONING 


10-year Ft. Worth Cooling Study Shows 85,740'/2-tons Installed 


In the past 10 years a total of 9,222 air conditioning systems totalling 
85,7404 tons of refrigeration have been installed in Ft. Worth, Texas, according 
to a study just completed by Texas Electric Service Co. 


h 


Conference To Discuss Air Conditioning, Heating of Industrial Buildings 


A conference on construction of new industrial buildings and modernization 
of old ones is slated for Dec. 12-15, at New York City’s Coliseum. 

Conference will be a feature of the first Industrial Building Exposition 
and Congress and is sponsored by a board of 28 architects, builders, engineers 
and industrial executives. Among other topics, Conference will discuss indus- 
trial heating and air conditioning. 


Cost Of Air Pollution Pegged At $1.5 Billion Annually 


Air Pollution in the U.S. is said to cost industry, homeowners, real estate 
investors and business generally upwards of $1.5-billion a year, according to 
Carl A. Lindstrom of the U.S.P.H.S. Robert A. Taft Sanitary Engineering Center, 
Cincinnati. Real estate alone was said to suffer $200-million damage yearly 
from polluted air. 


President Signs Bill For Smog Problem Study 


A bill designed as first step toward a program to require exhaust fume 
control devices on all cars and trucks has been signed by President Eisenhower. 
Bill calls for a two-year study of the problem. Bill’s author, Representative 
Paul F. Schenck (R-O.) says he hopes the study will be followed by a law 
to control injurious fumes, particularly in urban areas. 


$4,650,000 Earmarked For Air Cleaning Equipment 


U.S. Gypsum Co. is installing about $750,000 worth of air cleaning equipment 
at its Staten Island, N.Y. plant, according to A. J. Benline, N.Y.C. Air Pollution 
Control Dep't. Universal Atlas Cement Co., Northampton, Pa., plans a long- 
range dust control program to cost about one-million dollars. Firm plans 
to install gas bag collecting houses on three kilns. 

Hercules Cement Co., Stockertown, Pa., received bids on dust collection 
equipment. Project was said to range in cost from $200,000 to one-million dollars. 


New Odor ‘‘Bloodhound"’ Tracks Scents To Their Source 


A new device to measure odor intensity is said to be to the field man of an 
air pollution control force what the bloodhound is to the police detective. 

The unit, a refined and improved scentometer, has been developed by the 
Bureau of Air Pollution Control of the City of Cincinnati, under grant from 
the U.S.P.HLS. 

New scentometer is claimed to be far more accurate in determining an odor's 
intensity than the human nose. Unit tracks odor to locale of high intensity. 
Micrometeorological measurements then provide data to trace odor to exact 
source. 


AIR ENGINEERING, JULY, 1960 


|: ogee af : 
Ee 
4 
| | 
| 
. 
; As 
on 
a ) 
cl 
ae cc 
| ee 
a r 
q 
it 
N 
ccc 
: - 
2 a 
a ‘3 - 


4s important as the self-cleaning feature is, it’s only 
one of many ways the Carrier Rotaspray Weathermaker 
System* has proved itself vastly superior to conventional 
tlose-control air conditioning systems. For example: 


UNITARY DESIGN. Instead of one large conventional 
central station system serving several departments, each 
department has its own Rotaspray unit and can change 
iistemperature and humidity to meet its individual needs. 


i | 


Carrier Rotaspray W Weathermaker as may be installed rooftop 
mounted, ceiling suspended or outside wall mounted. 
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(0 AIR FILTERS? 
NO AIR FILTERS! 


is Carrier Rotaspray Air Conditioner is self-cleaning! 


Rotaspray units are self-cleaning and require no filters. 
coarse particles out as conventional systems do, the Carrier unit lets them enter, separates 
them from the air and returns them to a central point for automatic collection disposal. 


BETTER AIR CONDITIONING FOR EVERYBODY 


Instead of trying to keep dust and 


SMALLER APPARATUS SIZE. A Rotaspray unit requires 
less than 1/3 the space of a conventional system of equal 
capacity. 


ELIMINATES MANY SYSTEM COMPONENTS. Units re- 
quire no water strainer, water pump, water tanks, city 
water or drain piping. No apparatus room and no floor 
drains needed. 


BETTER HUMIDITY AND TEMPERATURE CONTROL. 
Eliminates dew point control and its problems. Within 
Rotaspray System capacity, departments simply “dial” 
the temperature and humidity required. 


In all, there are 17 reasons why it’s well worth your 
while to look into the Carrier Rotaspray System for your 
plant or process. They range from lower installation costs 
to superior efficiency and substantial savings in operation 
and maintenance. For information, write Machinery and 


Systems Division, Carrier Corporation, Syracuse 1, N. Y. 
* Reg. U.S. Pat. Off. 
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of the Industry 


Florida Industry To Clean Air 


The Florida phosphate industry 
will have its air pollution problems 
under control within two or three 
years, according to David B. Lee, 
director of the State Bureau of 
Sanitary Engineering. 

A report to the Florida Air Pol- 
lution Control Commission outlined 
the following steps taken for air 
pollution control by phosphate 
companies: 


American Agricultural Chemical 
Company —In-plant controls at 
phosphate dust conveying transfer 
points cut dust from dry mill by 
40-50 percent. Buell classifier added 
recently. Financial support re- 
quested for control of dust from 
rock grinding. Study underway to 
find how to end droplet discharge 
through stacks at fertilizer plant. 


American Cyanamid Co.— 
Chain-mill for controlling emissions 
for curing sheds now under con- 
struction. Additional dust control 
plans in process. 


Davison Chemical Co.— New 
diammonium fertilizer plant uses 
less triple superphosphate, reduc- 
ing fluoride emissions by about 10 
percent. Two-stage scrubber re- 
moves excess ammonia, eliminating 
fluoride emission from this oper- 
ation, it was claimed. Management 
has budgeted about one-half mil- 
lion dollars for additional control 
measures, primarily on curing 
process. 

Armour Fertilizer Plant — Re- 
placement of existing scrubber on 
dry mill as one unit nears end of 
useful life. Company is discussing 
plans for additional control meas- 
ures. 

F. 8. Royster Guano Co. — Con- 
sulting engineers are investigating 
possibility of increasing coverage 
of belt system transferring triple 
superphosphate to curing process, 
to trap fluorine from belts, which 
can be scrubbed. 

Company has found market for 
recovered fluorine, and is installing 
additional scrubbers and recovery 
equipment which will reduce 
fluoride emission from _ various 
plant operations. 

Swift & Co.— Scrubber in pilot 
plant stage to control dust. 


Smith Douglass Co.— New 


scrubber to reduce fluoride emis- 
sion is planned. 


Virginia-Carolina Chemical Co. 
—New Swenson scrubber to be lo- 
cated on new phosphoric acid 
evaporators, eliminating all gas 
emission, according to company. 
In Den area, additional belt cover- 
age will trap fluorine gas, which 
will be scrubbed. Curing shed 
emissions are being studied. 


Soot Found Related 
To Lung Disease 


A correlation between soot de- 
posits and the lung disease emphy- 
sema, was reported in the Journal 
of the American Medical Associa- 
tion. 

In a study of 200 lungs of adult 
patients who died of diseases other 
than tuberculosis and lung cancer, 
Dr. Charles P. Oderr, New Orleans, 
found the disease usually developed 
first in small areas of trapped soot. 

In emphysema, normal air spaces 
in the lungs are stretched and the 
walls are enlarged. 


Northern Market 
Argued For 
Heat Pumps 


Charles V. Fenn, vice president 
of Carrier Corporation, has pre- 
dicted that widespread use of re- 
verse cycle heat pumps in northern 
climates will be one of the signifi- 
cant developments in air condition- 
ing during the next ten years. 

“Wider use of modern, intense 
lighting and business machines, 
plus the fact that air conditioning 
permits more people to work com- 
fortably in less space, have created 
new sources of heat. In fact, so 
much interior heat is generated it 
is often necessary to simultane- 
ously cool inside areas while heat- 
ing outer offices,’ according to 
Mr. Fenn. 

However, three heat pump manu- 
facturers have taken issue with the 
intention of some manufacturers 
to sell heat pumps over the entire 
country. 

“Those companies which you 


have reported as intending to Mar. 
ket heat pumps across the entire 
country are being Overly opti. 
mistic,” insists the director of 
engineering of a well-known heat. 
ing-cooling supplier which has had 
heat pumps “for as long as anyone 
except one or two.” 

“Unrealistic would be a bette, 
word for it,” adds the vice presi. 
dent of a manufacturing company 
which is just now field testing a 
few units, “and is in no huny ty 
market them without a lot mop 
testing.”’ 

There is no such thing as a uy). 
versally applicable heat pump, in. 
sists the president of a third com. 
pany which has sold heat pump 
for several years, but arbitrarily 
restricts sales to those areas of the 
United States “‘which have reached 
10° above zero only once in the 
last five years.” A continental map 
in the home office of this manufac. 
turer shades out most of the cou- 
try as off limits for heat pum 
sales. 


‘Twin Schools’ Wil 
Test Economy of 
Air Conditioning 


Pinellas County, Fla., is building 
two schools with identical educa- 
tional specifications to determine 
whether new, fully air conditioned 
schools can be built at a cost no 
greater—and probably even less 
than—non-air conditioned schools, 
according to a report by American 
Air Filter Co., Inc. 

The schools, designed by differ- 
ent architects, have educational 
areas 49,159 sq. ft. and 47,880 s. 
ft., respectively. Basic construction 
materials are similar, each has 16 
academic classrooms and_ other 
similar educational facilities. 

The Pinellas Jr. High School 
without air conditioning, had @ 
base bid (less cost of a seweragt 
lift station not included in base bid 
for comparison school) of $584,749. 
This works out to a cost of $88 
sq. ft., or somewhat below the 
average for schools in the area. 

The air conditioned Oak Gro 
Jr. High School had a base bid of 
$582,900, or $1,849 less than ths! 
for the non-air conditioned school 

(Please turn to page 1) 
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PULL DOWN FILTER 


(NTINUOUS BLANKET » NO MOTORS e¢ EASY TO INSTALL — SERVICE 


a direct to Air Devices Inc. 
ilding 
educa- 
ermine 
itioned 
ost no 
n less 
chools, 
erica 


| heat. 
a8 had ; 
inyone © ¢ 
better 
pregi- 
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ting 
7b FO kesncensials _ 
. More | 
nt AGITAIR Type DS Pull-Down filters are engi- 
ya neered to assure the user high dust holding 
pumps capacity... uniform filtering efficiency over 
trarily # the active length of the media with a savings 
of the in installation and maintenance costs. ! 
eached \ 
in th ! 
il “a Manually operated, the Type DS eliminates the 
nufac. use of any motors and controls ... has no mov- t 
— ing parts to get out of order... easy to install 
pum? @ ,,. simple to service. 
Vill AGITAIR Type DS Pull-Down filters are avail- 
able in a variety of sizes and capacities to meet 
of your air filtration requirements. For complete 
data on these units, ask your AGITAIR repre- 
4 sentative for technical catalog DS-100 or write ; 
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ALSO AGITAIR PANEL FILTERS 
: HIGH VELOCITY 


TYPE “FM” 
Permanent, cleanable all 
metal construction. Large 
dust holding capacity and low 
resistance. Recommended ve- 
locity 533 fpm. Made in 1”, 
2”, 4” thickness. Catalog 
available. 


One 
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GENUINE PRODUCTS 


FOR BETTER AIR 
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high velocity units .. . air diffusers... 


registers-grilles .. . filters . . . exhausters 
LOW VELOCITY 


TYPE “AP” 


Permanent, cleanable all 
metal construction. Effective 
filtration — low resistance. 
“yg y ay * ~~ 

\ ein 1”, 2”, 4” thick- 
ness. Catalog available. 


AIR DEVICES INC. 


185 MADISON AVENUE 
NEW YORK 16, N. Y. 


and GREASE FILTERS for kitchen canopies 
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(Continued from page 14) 


NEWS of the Industry... 


Field Test Data To Be Obtained 
By Mobile Precipitator 


A mobile pilot electrostatic pre- 
cipitator has been designed and 
built by the Metal Products Divi- 
sion of Koppers Company, Inc., to 
obtain for the first time certain 
engineering data on various power 
station precipitator operations. 

“Initially, the unit will be oper- 
ated at six carefully selected fly 
ash installations which will include 
three different types of boilers 
burning both eastern and midwest- 
ern coals. 

“Since the trend in power plant 
design is toward ever increasing 
capacity, it is our belief that the 
data on which we base our present 
electrostatic precipitator designs 
may soon be inadequate.” D. L. 
DeVries, manager of the Industrial 
Gas Cleaning Department of Kop- 
pers, said. “We therefore believe 
it is essential to more accurately 
evaluate the effect of precipitator 
operating conditions such as gas 
velocity, rapping intensity, field 
length, power requirements, etc. 

“It will also be necessary to 


closely relate the physics and 
chemistry of the flue gas to these 
operating conditions and to the 
physics and chemistry of the coal 
being fired. We must determine 
and understand the effect of these 
factors and how their various 


interactions influence precipitator 


performance. 

“The only practical way to ob- 
tain these functional data on a 
broad scale is to put a mobile pilot 
precipitator in the field,’ Mr. De- 
Vries said. “It was with this in 
mind that Koppers decided to ap- 
propriate the considerable sum 
necessary to launch this program. 
In so doing, we expect to gain much 
valuable information that will be 
of significant benefit to utilities, 
Koppers and the industry.” 


Below: Truck-mounted electrostatic 
precipitator obtains field test data. 
Shown are C. O. Humbert, left, 
Koppers project engineer in charge 
of field testing, and James Stallings, 
control room engineer for Baltimore 
Gas & Electric Co. 


> ee 


Symposium Se} 
On Temperature 
Measurement 


A national symposium on “Tem. 
perature—Its Measurement and 
Control in Science and Industry’ 
will be held in Columbus, Ohi, 
March 27-31, 1961, jointly Spon- 
sored by the American Institute of 
Physics, the Instrument Society of 
America, and the National Bureay 
of Standards, with other societies 
and governmental agencies cooper: 
ating, it was announced recently, 

This will be the first conference 
of this breadth and scope since the 
New York conference on the same 
subject in 1939. 


“The symposium will be aimed 
at the fundamentals of tempers. 
ture measurement to complement 
the material in the 1939 volume 
and will provide an authoritative 
blending of papers on the meaning 
of the temperature concept as well 
as analytical theory, with appro- 
priate emphasis on instrumentation 
and the engineering aspects, eg, 
thermocouples and radiation py- 
rometry in full range of tempera- 
ture,” it was explained. “Interests 
from cryogenics to ultra high 
plasma temperature will also be 
covered. 

“The symposium is being de- 
signed to present broad fundamen- 
tal coverage of the subject for gt 
scientific and engineering personnel 
who are concerned with tempera 


The A 
Sid 

Moy: 
valval 
by @ 


ture problems. A reference book @ {0 
based on symposia material will @ gs 
be published.” inst 

General chairman of the sym ™™ 
posium is W. A. Wildhack, chief of h 
the Office of Basic Instrumentation a 


of the National Bureau of Stand: 
ards. 


Dr. Elmer Hutchisson, director 
of the American Institute of 
Physics is vice chairman, and C. L 
Roberson, manager of the Mechanl- 
cal Research Laboratory of the 
Owens-Corning Fiberglas Corp. § 
secretary. 

Dr. C. M. Herzfeld, chief, Heat 
Div. of the National Bureau of 
Standards, is chairman of the Pro- 
gram Committee. 

Those interested in contributing 
to the program should contact Dr. 
Herzfeld at the National Bureal 
of Standards, Washington 25, D 
C., as soon as possible for deta!’ 
(Please turn to page #1) 
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\EWS of the Industry... 


continued from page 16) 


—— 


\PCA Meeting... 
ymmary Of Selected Papers 


he Air Pollution Control Association's 
syd Annual Meeting in Cincinnati, 
\y 22-26, was productive of many 
duable and useful papers presented 
by experts in air pollution control. 
Qu abstracts of seven of the 
ions of papers presented at this 
neeting will give you the ‘‘meat”’ 
# much new technical data on 
yt collection, odor control, and air 


pollution control. 


High Temperature 
fabric Filtration 


Speaking about high tempera- 

tue fabric filter installations (300- 
HOF) Paul W. Spaite, David G. 
Sephan and Andrew H. Rose, Jr., 
ilof the Robert A. Taft Sanitary 
ingineering Center, stated that 
there are currently about 100 full- 
vale high temperature installations 
nuse in the U.S.A. 


Installed costs for high tempera- 


gue filter facilities, according to 


he authors of this paper presented 
it the APCA meeting, range from 
1.00 to $2.50 per cfm, exclusive of 
gs cooling equipment. Most of the 
istalled units range from 50,000 
im to 250,000 cfm. 


Industries in which high temper- 
ature fabric filters could be consid- 
wed for use include, according to 
ie authors: gray iron cupolas; 
wnferrous metal fumes in second- 
ty smelting operations, and in 
melting, recovering and founding 
ifthese metals; perlite processing; 
‘atbon black; cement plants; elec- 
m are steel furnaces; collection 


Te Robert A. Taft Sanitary Engineering Labora- 
my research and training arm of the U.S. 
aa Service in Cincinnati, had this 
- . ¥ display at the recent Air Pollution 
“ Association meeting in Cincinnati. Dis- 
— some of the current research at the 
“oratory, including automotive exhausts, air 
idan In the exhibit is 

ory staff artist Judith A. Walkers, who 


l 
'mitoring, dust collection. 
d 


“the background for the exhibit. 
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of aluminum chloride formed by 
fluxing aluminum with chlorine; 
removal of tale dust from a carrier 
gas of superheated steam; control 
of emissions from a boric oxide 
fusion furnace and control of 
sodium phosphate kiln. 


Future’ potential applications 
were listed as: open hearths; oil- 
fired power plant boilers; munici- 
pal incinerators and steel plant 
sintering. Other suggested applica- 
tions include oxygen steel convert- 
ers; ferromanganese blast fur- 
naces; pulverized coal-fired boilers; 
scarfing mills; lime kilns; asphalt 
plants; catalyst recovery units; 
fluidized coking operations; glass 
furnaces; chromite ore kilns and 
electric furnaces used for calcium 
carbide and phosphorus production. 


* * * 
How To Control Odors 
From Soap Making 


Manufacture of soap by a St. 
Louis plant resulted in a serious 
odor problem over a large residen- 
tial area of St. Louis. How odor 
problem was solved was subject of 
paper by J. E. Molos, department 
of health and hospitals, St. Louis. 

Fish-like odor was not only 
highly obnoxious, but also had a 
tendency to adhere to surfaces 
such as skin and hair, clothing, 
automobiles, etc., for extended 


periods of time, said Mr. Molos. 

Odor emissions were pinned down 
to centrifuging operations which 
could not be totally enclosed; spray 
tower drier which discharged 
steam-laden air to atmosphere; 
storage and Twitchell tanks. 

Chemical examination of samples 
collected at emission sources indi- 
cated that odor was due to low 
boiling point amines which could 
be odor neutralized by dilute in- 
organic acids such as sulfuric and 
nitric. 

Problem was solved by use of a 
company designed control unit 
which used finely atomized sulfuric 
acid to scrub discharge from spray 
tower, and air exhausted from 
centrifuge room. Twitchell and 
storage tanks were ducted to air 
intake for plant steam generators, 
where combustion temperature was 
2300F. Mr. Molos stated that this 
odor control program is successful. 


* * * 


Flare Stack For Control 
Of Process Wastes 


Installation of a simple field flare 
has resulted in significant improve- 
ment in odors from off gases from 
pressurized reactors, and non-con- 
densables volatilized at hot-wells 
used in vacuum processing systems, 
according to J. F. Mellor, Jr., 
American Cyanamid Co. 

Flare burns process off gases 
and non-condensables. Flashback is 
prevented by water seal pots. 
Steam from the hot-well vent also 
aids in achieving smokeless burn- 
ing, he said. He also recommends 
accumulating process wash waters, 
and slowly feeding them to the 
hot-well for preliminary effluent 
treatment. 

(Please turn to following page) 


RESEARCH — AUTO EXHAUST 


: 
ee 
t 4 
ee Saas mt 
ce 
iat 
Bath 
‘vat 
§ A ae 
2] 
aes 
;; a0 
Ea 
3 
eT, 
‘a 
al 
je. 
vey 
Bs 
es - 
Po 
a 
| | 
F 
2, 
Fa. 
- 
af 
; 
+ 
: | : 
~ : 
b 
. 4 
: te P 10 < ae “hs dE a See r it . ‘ < 
_ @ we Pouvtion | : 
== . 4 wee 
NS A 4 
[t. Som = _ hss ; & [ant " 
= es - a _— -_ ; ae | f 
5 opp ¥ as oC = _ | 5 
-fi Seid cm  -28" , j ) cect . S ‘a a S. 
= 2 t : . 3s 
a " as: _ oe -_ ~ a 
= i ; ne .. a+ i” 7 fe 
; Sim anil y ff, ‘. # 
.¥ ‘ ‘ " 4 1?) " iy } i 
SS & ‘ef i a it 
2 tbe lim@a *. Sag g 
ne 4 ee & Bal i Boe « " 
' 4 : Mudd, . i 7 
| ss - : ‘eg ~ 
a th = Se 
f Fé 
| Ai} ; 
a cone ce ; 3 eM - . aa - : Fe <a a : rs & te, ; “4 a : . a * Me 
ee 7 J rn, ers ae ees % i 
i as oan yy po tae a0 4 im ; 


Ee 


a ee a 


(Continued from page 21) 


NEWS of the Industry... 


APCA Meeting Report... 


Drone Plane Simplifies Air Probe 


An improvement over conven- 
tional methods for gathering micro- 
meteorological and air quality data 
in air pollution research and moni- 
toring programs, was announced 
by Paul A. Humphrey, USS. 
Weather Bureau. 

Problem with using high towers 
is cost of their construction, lack 
of portability. Captive blimps are 
hard to maneuver during moderate 
to strong winds, are deficient in 
lift during calms. Balloon-sondes 


.pass through layer of interest too 


rapidly to obtained desired data, 
are non-recoverable and therefore 
not suited for costly instrumenta- 
tion. Manned aircraft are hazard- 
ous if operated at low altitudes in 
urban areas, where most pollution 
is found. 

Mr. Humphrey described a new 
approach, that of a radio-controlled 
drone plane, which, equipped with 


At right: This 
portable drone 
plane is used to 
take samples of 
air up to 4000 ft. 
at up to 20-25 
mph. Drone 
weighs 25 lbs. 


Airborne Grain A 
Health Hazard 


Also at the APCA meeting, 
Malcolm E. McLouth, chief air pol- 
lution engineer, Minneapolis, and 
Harold J. Paulus, associate profes- 
sor, School of Public Health, Uni- 
versity of Minnesota, stated that 
of the 500 million bushels of differ- 
ent types of grains shipped into 
Minneapolis-St. Paul annually, 
about 37,500 tons are lost to the 
atmosphere as fine dust particles. 

This dust is said to be smaller 
than 10 microns in diameter, which 
is the size of dust particle, accord- 
ing to the authors, which would 
escape from many dust control 
devices. 

This dust emission, they claim, 
represents a substantial contribu- 
tion to air pollution load in the 
vicinity of grain handling plants. 


22 


telemetering equipment, can trans- 
mit air temperature, relative hu- 
midity, and in the future, radio- 
activity. Digital telemetering equip- 
ment will also enable transmission 
of data on ozone concentration. 

According to E. M. Wilkins, 
meteorologist of Temco Electronics, 
Division of Temco Aircraft Corp., 
builders and developers of the 
drone from specifications supplied 
by U.S. Weather Bureau, the plane 
can also carry air sampling equip- 
ment such as a Millipore filter, as 
well as bubblers and midget im- 
pingers. 

Total payload to date is about 
five pounds. 

Plane can travel up to 4000 feet 
with a maximum flight duration of 
20 minutes at maximum air speed 
of 20-25 mph. Drone weighs 25 
lbs., can be carried in station 
wagon. 


Controls recommended by the 
authors are: properly designed dust 
collectors; the baffling of exposed 
grain drops; use of negative pres- 
sures in bins, rail cars and con- 
veyors, and local exhaust hoods at 


emission points. Bag _ collectors 
were recommended for removing 
dust from the air stream, with re- 
turn of cleaned air to process area 
in winter to reduce heating costs. 
Other measures suggested were: 
warning devices for cyclone plug 
ups; easy flowing dust tanks; 
chemical deodorizers; catalytic 
combustion of certain gaseous ex- 
hausts, incinerators. 
* * * 


Wet Serubbers Claimed 
99.98%, Efficient 
For removal of boron oxide par- 


ticles from high-temperature ex- 
haust gases, the conclusion was 


reached that wet scrubbers woyjg 
be most adaptable, according 
G. M. Hein and A. R. Orban” 
telle Memorial Institute. 
Collection efficiency of 99.98 per. 
cent was attained with a wet scrub. 
ber in a lab test model, Use of 
excess water for precooling ang 
saturating stage, and use of high 
velocity jet stream at exit of burner 
for injection of saturating water 
were most important factors con. 
tributing to high collection effi- 
ciency. With subcooler nozzles 
pointed upstream, better efficien. 
cies were obtained, it was reported, 
* * % 


Serubber Cleans Open 
Hearth Exhaust Gas 


Pilot plant research on Cleaning 
of open hearth exhaust gas with a 
venturi scrubber showed consider. 
able promise, according to a report 
by C. A. Bishop, W. W. Campbell 
D. L. Hunter and M. W. Lightner, 
U.S. Steel Corp. 

Report indicated that venturi 
scrubbers are especially adaptable 
for open hearth shops where waste 
heat boilers would be required for 
temperature conditioning of the 
gas, where a precipitator is used. 
Paper describes an installation of 
a commercially successful venturi 
scrubber for cleaning open hearth 
gas at the Edgar Thomson Works 
of U.S. Steel Corp. on the No. 4 
open hearth furnace. 


BELYEA NEW 
APCA HEAD 


At the 53rd APCA convention 
in Cincinnati, Harry Belyea, chief 
air pollution control officer, Metro- 
politan Toronto, Ont., Can., was 
elected president. Belyea succeeds 
Leonard Greenburg, M.D. 


* * * 


THREE RECEIVE. 
APCA HONORS 


Dr. Robert Kehoe, founder ani 
director of the Kettering Labor 
tory, Cincinnati, was the recipient 
of the Richard Beatty Mellon 
Award “in recognition of his tech- 
nical and civic contributions to the 
cause of air pollution control.” 

Honorary membership in APC 
went to Thomas C. Wurts, former 
APCA president and director, and 
retired head of the Alleghety 
County, Pa. Smoke Control Bureall 

William Allen Hamor, r 
burgh, director of the Mellon Insti 
tute, also received honorary met: 
bership in APCA. 
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Pollution Complaint$ 


torain, Ohio — National Tube Co.’s proposed new 
silion-dollar slag plant at its Sheffield Village oper- 
jin is under fire from area residents and village 
ficials as a potential source of more slag dust. 
e es e 
Eugene, Ore. — Oregon State Sanitary Authority, 
\i Pollution Control Div., is collecting and analyzing 
amples downwind from the Byrnes Asphalt Paving 
Plant. 
e e o 
Coos Bay, Ore. — City Council of Eastside is con- 
wmed about deposition of cinders, flyash and wood 
thers from Georgia Pacific Corporation’s lumber mill 
sunt at Coos Bay. Company officials indicated cor- 
rections were underway. 
e 3 e 
Buffalo, N. Y.— City of Buffalo has appealed to 
New York’s Governor Rockefeller, in a letter by John 
(. Quinlan, Buffalo deputy public works commis- 
sioner, about airborne gases from Bethlehem Steel 
(o's plant. Mr. Quinlan said that “something should 
te done to alleviate airborne gases from chimneys 
of this plant which leave deposits of red rust.” 
Quinlan stated he directed the appeal to the governor 
because past efforts to get results from State Division 
if Industrial Hygiene proved unsuccessful. 
@ & e 


Clawson, Mich. — Area residents have petitioned 


city councilmen for action to end what they have 
termed excessive fumes, dust and noise, and auto 
pint damage from iron oxide fumes from Expert 
Steel Treating Company. Other complaints from 
sidents include headaches, nasal and chest conges- 
tion, smarting eyes and house paint deterioration. 
€ e e 
E. Liverpool, Ohio — Mackintosh-Hemphill Divi- 
‘ion of W. E. Bliss Co. has been asked to discuss 
with City Council ways and means of eliminating 
ait pollution from furnaces. 
e a e 
Salem, Ore. —Oregon Pulp and Paper Company 
Was notified by Oregon Air Pollution Authority that 
‘missions of sulfur dioxide and other sulfur com- 
ponds were creating public nuisance downwind 
fom their mill. 
e a e 
Youngstown, Ohio — City Smoke Control Engineer 
Nalter I. Rauh has asked officials of Youngstown 
Sheet and Tube Co., Republic Steel Corp. and U.S. 
‘tel Corp. to submit plans for eliminating metallic 
fumes from open hearth furnaces. 
€ e e 
Cincinnati, Ohio —To control odors . . . Hilton- 
Davis Chemical Corp. is spending at this time some 
110,000 in odor control by amines, phenol recovery 
mt and drier. Phenol odors are the problem. 
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Write today for nearest representative 


WESTERN \¢_ 


. P.O. Box 66455 


ENGINEERING AND MFG. C0... Los Angeles 66, California 


Complete-Catalog in Sweets. Member Air Moving and Conditioning Assoc., Inc. 


23 


; : fe ae ay te bs os ‘a 7 Se ; lee >| C . A : foe 
~ | i =o Need to Look Further... & 
ig to hacia. al ined : ll ell i oy bride 
3 Der. ta 7 a 7 ef : P i : all 
crub- | : Af + tf ah w ) ee 
8e of Lf | Bhi A : i 
! high | | / i he y : 4 re 
urner J | |! Tdi a . 1 lh \ 
Water, a , 1 it " is 
| effi ; ae \ : . a E ae ¥ “ ; 75 
ozzles : \ \ \ | Se | ‘ 
icin. . 4 . \\ ees laa bs J 
orted, ‘ eat! — j 

—— . «£0 ws 
. zz: a 2 &g 
o_o! ve 4 = | 4 

7 Soe ico 
es x 

B 
~ en ae 
; = —j = , ¥ _ = | 4 = 
ee | : * 

© ® © o 

- 
. — z “Zi a 
I. Pee s iF 
‘ vs i a 

rention =~ i . 3 | - 
, chief " 
Metro- | 7 
er ani Sage | | ¢ 
aabors- [3 2 7 
Pa NS MO, % 
Mellon - Ge , 
s tech- q i r ’ | vag | vy , , 
ot Das g Selig. | ; 
ol. | 4 
APCA oN ® ie 
former 6 a 
yr, and Rn ie. ray . 
eghen PO : 
va 3 
Pitts: i 
» Insti = 
r mem “f 
“ 

eee “4 

a ‘ : 
ee 7 \ F iat +. . « : . : . 5 = ar] ; 7 - 


one key doesn/f 
ali locks... 
nor one 


FILTER 4 


all needs ay 


f 


OPEN THE DOOR 
to better filter efficiency 
with AIRSAN FILTERS 
engineered to your needs. 
AIRSAN has the right key 
to unlock your air filter 
problems. 


THERE ARE DEFINITE 
STANDARDS which Air Engi- 
neers follow in recommending 
the filter for your require- 
ments. Write today for 
details and information. 


AIR FILTERS (Low Velocity) 


Viscous impingement type, permanent 
and cleanable — designed for indus- 


trial, commercial and domestic use. 
Available in 1” and 2” thickness. 
Bulletin No. 302. 


VIRO-CRIMP (High Velocity) 


Has a specially designed high ve- 
locity Viro-Crimp filter media. 
Hemmed edges provide a safety 
feature. Operates efficiently at 300 
to 600 fpm. Available in 2” and 4” 
Bulletin No. W-802. 


thickness. 


GREASE FILTERS « 
Permanent, cleanable type Air- ' 
san Grease Filters made especial- 
ly for range canopies, galleys, 
kitchens. Available in 2” thick- 


ness, Bulletin No. L-504, 
= 
A few distributorships 4K ae Ne SEND FOR 
available. Ag S FREE 
Write for details! Bulletins! 


Air Filter 


Corporation 


4554-B WOOLWORTH AVE., MILWAUKEE 18, WIS. 
Canadian Representative 


DOUGLAS ENGINEERING CO., LTD., TORONTO 


fit 


| premises of Titanium on April 14th, almost three 


Prior Death Wins Lawsyi 


By Howard Newcomb Morse 
Counsellor at Law 


Frank cropper was employed as a laborer by the 
Titanium Pigment Company in its chemical mannufgo. 
turing plant in St. Louis. He was engaged in Oper. 
ating a reduction tank, in which there was seq 
poisonous acid. Gilmanite ore and sulphuric acid 
were put in the pans of the digest department, The 
pans were placed in a furnace until the solution 
boiled. Then the pans were removed from the furnace 
and emptied into a trough which ran into the redye. 
tion tanks. The hotter the mixture was made in the 
furnace, the hotter it was when it reached the tanks 
This determined the amount of fumes and gases 
that would escape. 

In the performance of his duties, Cropper was 
compelled to inhale the fumes arising from the sol 
tion in the tank. On July 3rd, this caused serious 
injury to his lungs. He filed an action in the District 
Court of the United States for the Eastern District of 
Missouri against Titanium to recover damages for 
his injuries. 

The superintendent of Titanium testified that sul- 
phuric dioxide gas was not poisonous, that he had 
never heard of a man dying from sulphuric dioxide 
gas and that no one had ever died in Titanium’s plant 
from such poisoning. His attention was called to the 


death of Bernard Pumpelly, who had died on the 


months prior to the time Cropper was injured. The 
superintendent denied that Pumpelly had died from 
sulphuric dioxide poisoning. 

Other witnesses produced by Titanium testified 
that there were no fumes or gases of any kind in its 
plant. Titanium used several expert witnesses who 
testified that they had made tests of the air subsequent 
to the time Cropper left Titanium’s employ and found 
no gases or fumes of a poisonous nature in the ait 

In response to this testimony, Cropper, by his 
attorneys, produced a certified copy of the death 
certificate of Pumpelly. The certificate, under the 
heading “Cause of Death,” stated the following 
“Accidental. Overcome by fumes from sulphur dioxide 
gas. Titanium Pigment Co., Inc., St. Louis Co. 
Cropper’s attorneys offered the death certificate im 
evidence. 

Counsel for Titanium objected to the certificate 
being admitted in evidence for the reason that it was 
irrelevant and raised a collateral issue. The cout 
sustained the objection and rendered judgment fo 
Titanium. Cropper appealed on the ground that the 
court erred in sustaining the objection. 

The United States Court of Appeals for the Eighth 
Circuit reversed the decision of the lower court. The 
Court of Appeals declared: “True, the issue i this 

(Please turn to page is) 
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* 
i T..: >>> Questions £ ANSWERS ::::::> 
wUESTION : acat, ing chemicals which change color when air is passed 

the ‘what instrumentation is available for the detec- through them. A rubber squeeze bulb or a plunger 
ufac. 1 . of carbon monoxide in enclosed areas?” type pump meters the air through the glass tube 
oper- I.M.K. containing the color producing chemicals. The con- 
used Albuquerque, N. M. centration is determined by comparing the color 
acid @ ysWER: change with color comparison chart giving various 
The § The maximum allowable concentration for carbon concentrations of CO. In one instrument the length 
ution @ onoxide for an 8 hour exposure is 0.01 percent by of stain or color change is compared with a chart 
mace WH ume (100 parts CO per million parts of air). giving concentration of CO. This equipment is 
educ- JB therefore from the hygienic standpoint the instru- reliable and initially inexpensive. It is sensitive 
n the ents for detecting carbon monoxide must be highly enough to determine concentrations well below the 
anks, @ .xitive and capable of detecting minute quantities hygienic level. 

gases if the gas. (B) Continuous direct reading portable indica- 

There are currently on the market a number of tors. 
Was B istruments sensitive enough to detect and determine This detector is battery, manual, or line power 
solu- «ncentration of carbon monoxide in hygienic concen- driven. It continuously samples the air and indicates 
THOUS Hf tations. These instruments range from chemical the concentration on a direct reading a dial giving 
strict Hf idorimetric indicating tube equipment costing less concentrations from 0.00 to 0.15 percent; concentra- 
ict of HF tian $50.00 up to highly sensitive recording equip- tions can be estimated to about .001 percent. The 
§ for BF nent costing several thousand dollars. A brief de- instrument catalyzes CO to CO, by means of a 
; wription of some of the equipment commercially catalyst, Hopcalite. 
Z waillable for quantitatively determining CO is as The reaction produces heat and is measured by 
Ma Follows: differential thermocouples in series with a millivolt 
oxide # (A) Detectors utilizing chemical tubes produc- meter calibrated in percent CO. The instrument is 
plant ing a color change. | portable and weighs from about 17 Ibs. for the line 
: . This type of detector uses a single-use tube contain- (Please turn to page 53) 
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e all. : ti 
is — No problem is too tough for “1% 
‘sh | Wheelabrator* Dustube* Collectors ~~ 
wing: High temperatures, corrosive or abrasive contaminants in 
oxide the collected gases pose no insurmountable problems for 

Co, Wheelabrator Dustube Collectors. These efficient cloth bag °g §r 
ite type collectors are made exceptionally versatile by use of syn- ca 
a thetic filtering fabrics of treated glass, Nylon, Orlon, Dacron, etc., “112°41 
itl which afford long service life and optimum resistance to acids, alkalis 57 La 58Ce 59 Pr 
a ot abrasive materials encountered in any specific application. For ex- 188°92 140°18 140°92 
yi ample, with Wheelabrator Glastube® collectors employing glass pg H 
+t the filter fabric tubes, temperatures up to 550° F. can be accommodated. 4 LR LF ood LA 
lutube Collectors offer high efficiency and : 

‘ighth hw cost for equipment and operation 82 Pb 


‘The lection efficiencies uniformly above 99% by weight and 95% by dis- 

+ this Be on test are regularly achieved by Dustube systems in a wide range 

J —. For engineering information write to Wheelabrator 

ge 53) bath 98 S. Byrkit St., Mishawaka, Ind. In Canada, P. O. Box 490, 
tough, Ontario. 
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DUSTEX CENTRIFUGAL 
COLLECTORS ——> 


D-584 with 100% efficiency 
at 14 microns 


D-560 with 100% efficiency 
at 12 microns 


for economical separation of 
dust from normal or high 
temperature gas or air. 


MICROCLONE 


with 99.8% efficiency at 10 
microns and smaller for 
ultra-high efficiency and in- 
stallations requiring strict 
sanitation . 
and sanitized thanks to con- 
venient hinged top tube sheet 
design. 


. . easily cleaned 


Range. 


For Many Ordinary Dusts 


New, Low-Cost DUSTEX ‘1600” 
brings a higher Dustex Perform- 
ance to collectors in Lower Price 


DUSTEX ROTO-JET __ee» 
CLOTH COLLECTOR 


Dustex Engineering eliminates 
usual cloth problems through a 
completely new design... drasti- 
cally lowers operating and main- 
tenance costs. 


THE BIG DIFFERENCE 
IN CENTRIFUGAL COLLECTION 


Dustex Exclusive Patented Design 

@ Unobstructed inlet plenum avoids 
material buildup and plugging. 

@ All tubes are surrounded by cleaned 
gases and maintained at system tem- 
perature to forestall condensation 
and plugging when systems are 
above dew point. 


IN CLOTH COLLECTION 


Revolutionary Dustex Advances 
@ Preliminary separation of dust re- 
duces cloth load. 
e@ No reversing mechanisms. 
@ Unique controlled wrap prevents 
cloth jamming. 
@ Cloth changes easier... less frequent. 


@ The company with the big 
name in dust collection. . 


For all Hopper and 
Bin Discharges 
(Under Negative Pressure) 
DUSTEX VACUUM VALVE 
No motive power required. 
No mechanical parts. 
Maintenance free. 

Bolt in place and forget it. 
ON THE JOB DETERMINATION TEST 
YOUR BEST GUARANTEE 


The Dustex Single Tube 
Determination Test, per- 
formed under actual operat- 
ing conditions, provides exact 
data with which to specify 
equipment. No cost or Giex 
obligation. 

SEND FOR “A Simplified Test Method”, illus- 
trated booklet describing the Dustex Single 
Tube Determination Test in detail. 

Details and specifications for every model 
available on request. 


UStpy 


DUSTEX PATENTED FEATURES ARE THE BASIS FOR DUSTEX SUPERIOR PERFORMANCE 


HI will pay you to learn why Dustex has so successfully handled so many process 
dusts where other collectors have failed. 


Letton 


Wants New Smoke Guide 


Editor: 
Our city uses the Ringleman, 
chart to measure smoke density 
Is there a quicker and bette 
method to do this? 
H. J ° Burger 
Sanitarian 
Janesville, Wis, 


Editor’s Note: 
City of Detroit Air Pollutign 
Control Department uses a haul 


\* 


held colorimetric scale for deteummm 


mining degree of air pollution from 
autos, trucks, buses, etc. Scale i 
a four color printing of actu 
smoke emissions, and as such gives 


a quite accurate picture of wag 
ceptable emission conditions. Soup 
is for use by relatively untraingie 


personnel such as policemen for 


checking auto exhaust. Scale cava 
be obtained from Morton Sterling iz 


chief, Air Pollution Control Dept, 
City-County Building, _ Detroit, 

A handy and accurate smoke 
gauge is one put out by the US. 
Public Health Service. It can b 
hand-held, and reflects the differ. 
ence in background light and th 
smoke under study. Gauge can be 
obtained from Andrew Rose, 
Robert A. Taft Sanitary Engineer. 
ing Laboratory, 4676 Columbia 
Parkway, Cincinnati, Ohio. 

Another simple, hand-held smoke 
density guide is one that permits 
direct optical comparison of smoke 
and a smoke density indicator. It 
may be obtained from K. WV. 
Knoelk, Manager, Incinerator Sales, 
Plibrico Co., 1800 Kingsbury St, 
Chicago 14, Ill. 


Correction 
Editor: . 
In the May issue of Air Eng 
neering, on page 60, column three 
(Report on BRI Seminar, talk by 
Louis C. McCabe) 1.a should real 
30 Ibs/1000 lbs oil . . . not 1m 
lbs/oil. 
S. H. Judd 
Industrial Hygienist 
Standard Oil of Californa 
San Francisco 
Editor’s Note: 
Mr. Judd is correct. 


oe 


Use Communications Center, 
page 87, for requesting my 
information about articles, @ 


vertised products, literature, 
at 


190) 
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fig. 1: Discharge of fluorine, SOz and SO3 mists and 
flakes of silica fluoride emissions were controlled at V-C 
company by this low velocity, cell type wet scrubber, 
designed by firm’s engineering department. 


Tough air pollution control prob- 
lem at V-C’s Memphis plant is 
solved with novel collector de- 
sign. System pays for itself in 
wo years through product sav- 
INgs, more production, better 
working conditions, and improv- 
ed formulation. 


Here IS A TWO-FOLD air cleaning problem in a plant 
beated in the middle of a densely populated residen- 
tal and small business area, where emissions of gases, 
ty dust, moist dust and wet solids polluted the air. 
. The plant is the Virginia-Carolina Chemical 
Corporation, Memphis, Tenn. This article will describe 
Wo processes which caused air pollution . . . the 
‘culation of ground phosphate rock dust with sul- 
flutic acid . . . and the chemical mixing of dry 
Hhosphates and potash with liquid nitrogen. The 
lature of the emissions from each process and how 
“e emissions were controlled are detailed. 
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CONDENSER PAN SuMP ———] 


Fig. 1A: Scrubber shown in Fig. 1 is 
diagrammed here. Unit consists of 
five wood staves in series, with a 
6000 cfm induced draft fan at dis- 
charge end, discharging into a 30 ft. 
stack. 


At Virginia-Carolina, $62.000 in ... 


Pollution Control 
Equipment 
Pays Off 


In Two Years 


by Frank Richter 
Chief Engineer 
Virginia-Carolina Chemical Corp. 


The first process, acidulation of ground phosphate 
rock dust with sulphuric acid, was equipped with an 
injector type gas scrubber. This was 80 percent effi- 
cient, allowing fluorine as H, S, F, and traces of 
SO, and SO; as a mist to be discharged into the air. 
Also wet flakes of silica fluoride were discharged. 
This effluent is irritating to eyes, nose and throat 
tissues and the wet flakes of silica fluoride are corro- 
sive to most material. There is no value of this mate- 
rial, at this plant location, as a reusable substance. 

Numerous complaints were filed with the City of 
Memphis Health Department and with our Plant 
Superintendent, citing burning sensations in eyes and 
respiratory system. The air pollution affected the 
area within plant boundaries and also the surrounding 
neighborhood, especially on humid overcast days. 

The injector type scrubber was replaced with a 
low velocity cell type, wet scrubber, designed by 
Virginia-Carolina Chemical Engineering Department. 

(Please turn to following page) 


27 


oo aay ae , a 

- i 

: J 

Mann : i r 
; WATE ; 7 

sity, te : 

better _ ! aio i = “ae 
Wis, 4 Ja x ae aie ; iy 
My # —  - i Sie et 

: 3 * ie P ~ f ee . 7 sat 
lution oo & 4 - ee —- Ms 
oa ui ‘2 Be 4 ; ee - a | 
= Sere = i 
1 fr ow t: o : _senienamrenn no scone | 
ale is Rat ii a Sa eee es 

actual tl pei “ u % 4 2 | as — ‘ ‘: 

L Oives Minas oe .. ss ee ah i é j 

* ; - 2 _ i. ae . : - 4 

Scale - - ee hal yo MS — i | Le is 

= iT; ie ah eB a 

on jor i - i - ie o 

le le . eS e B.S a. (CC s f i; 
; ; a a : : s is “e Pees ae ig <ipeee 
erling t a a iy Met ‘mee a } 
Dep't., el ‘ Ps ™ : a a So : ga E i 
nif ) an y 
smoke Pk : 
e US. : 

an be Pe 
differ: + 
nd the ik’ 

can be a 

Rose, ii 

ee | 

a: 

je 

__| Vi 

fe 

a 

a 

is 

’ | ce 

Bag: 4 
1 three .4| F 

alk by Fe 

ld read a 

ot 10 ; 

< 

fornia i> 

— 

- 

7. 

—— a 

enter, _ 

more oo! 

5, Ot : 

e, ett. ee 

7 4 

.* 2 - : 

| a _ a Scan ee , Sea a 
ee ee oe oc. Seas ue ws , 


a 


ee 


| ae 


7 os 
: 

= ‘ 

“Eg 


or 


Fig. 2: Dryer collector inspection doors. 


(Continued from preceding page) 

This unit was designed to absorb the fluorine and 
precipitate the solid silica fluoride flakes with 99 per- 
cent efficiency. 

The unit (Figs. 1 and 1-A) consists of five wood 
stave tubes in series, with a 6000 cfm induced draft 
paddle impeller fan at the discharge end. The fan 
discharges into a 30 ft. stack. 

The entire unit is supported on a 15 ft. x 21 ft. x 
12 in. deep concrete pan, lined with acid proof brick 
laid in Pennsalt HF Mortar. The tube sizes are 24 ft. 
x 4 ft. ID and are luted about 8 in. in the pan. 

Each tube is fitted with spray discharging counter- 
current to the air flow. Two 12 in. baffles are in each 
tube, spaced 7 ft. apart on opposite sides of the tube 
to prevent channeling of the gas stream and also to 
pulsate the flow of gas as the baffles increase the 
velocity of the gas, due to restriction of the tube at 
baffle points. 

The velocities of the gas are: 


6000 
1, Capture at production unit —— = 1500 fpm 
3.98 
6000 
2. In 48 in. dia. tubes — = 480 fpm 
12.57 
6000 
3. At baffle points — = 593 fpm 
10.12 
6000 
4, Exit stack — = 1030 fpm 
5.8 
Pressure drop across system = 4 in. w.g. 


There are 13 sprays in the five tubes using 
100 gph each. 
1300 
13 x 100 = —— = 21.61 gpm 
60 
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GRANULATOR-AMMONIATOR 
RETURN TO PROCESS 
—DRY & LIQUID RAW MATERIAL 


DUSTEX D-584 I77 Type_ 


TO ATMOSPHERE 
WET SCRUBBER 


an | CYCLONE FAN 
4COLLECTOR 
4+ MAX. FLOW 
RYER 
: ae TED FINES RETURN To 
RAW PRODUCT CESS 

Fig. 2A: Dust collection system on dryer and granulatp, 
U) 


Init is a multiple tube collector on exhaust side of fans 


Spray water is recirculated and fresh cold wate 
makeup is 15 gpm. 

The overflow from the pan is pumped into q 
neutralizing tank and Cal-Mag is added. The nep. 
tralized liquor is conducted to a settling pond, 


Results 


Fluorine in the discharged gas stream is reduced 
to eight parts per million. 

Silica fluoride as a solid is precipitated 100 percent 
to condenser pan. 

The installation will not pay for itself, but isa 
necessity to continue operating in this City. 


Second Pollution Problem 


The second process, granulation of fertilizer, in- 
volved collection of dry dust from a rotary dryer, a 
rotary cooler and gas and dust from a liquid-solid 
reactor unit. 

The materials to be collected are not toxic, are 
reusable and are returned to process. The size of 
the dust particles varies from passing 300 mesh screen 
to 14 microns. The temperature, water vapor and 
volume of dust effluent, were a factor in the problem 
of efficient collection. 

The collection of dust had to be a dry process 
as water used in the collection of the dust to be 
returned to the manufacturing process would upset 
the different formulas, as varying amounts of water 
are needed for each formula manufactured. 

The outside air pollution and the carry of dust 
by prevailing winds towards residential areas was the 
cause of numerous complaints. On damp cloudy days 
the superintendent was forced to shut down produc: 
tion. 

The manufacture of granular fertilizer involves 
three major processes: 

1. Weighing and mixing dry and liquid fertilizer 
components. 

2. Chemical reaction of the components. 

3. Drying and cooling the finished product. 

The second operation takes place in a reaction 
chamber called an ammoniator granulator and is the 
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sy 3; Photo shows the cooler dust collector. 


TO ATMOSPHERE 4 
CYCLONE 
COLLECTOR? FAN 


4 


—l _/]COLLECTED 
FINES 


TUBE 
COLLECTOR 
V 


COLLECTED FINES +——RETURN TO 


r | COOLER 


& FINISHED PRODUCT 
HOT FINISHED ii saad 


cooler dust collector syste Mi. 


tiemical mixing of dry phosphates and potash with 
imid nitrogen solutions and 66 Be’ Sulphuric Acid. 

Certain reactions take place with resultant release 
endothermic heat, 180F to 200F, and the liberation 
itftee ammonia, water vapor, ammonia chloride and 
Mssibly some oxides of nitrogen. 

There is also a small amount of 20-plus micron 
tat particles emitted from this operation. This prob- 
“was solved by the installation of a wet scrubber 
Figs, 2 and 2A) similar to that described in the 
‘viulation process, but having a smaller capacity. 
The water used for scrubbing is returned to process, 
Sithas some chemical value. 

From the granulator the raw product (see step 2 
ihe) is fed into a horizontal rotary dryer fired by a 
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gas furnace, counter-current air flow, thence to 
cyclone type dust collector, operating on the suction 
side of a centrifugal fan, thence exhausted to atmos- 
phere. The gas at this point has a temperature of 
120F to 130F. 

The product from the dryer is classified and then 
put through a rotary horizontal cooler having counter- 
current air flow. The air and dust from this unit was 
treated identically to that from the drying operation. 

The installed cyclones were discharging all dust 
particles smaller than 100 microns into the atmos- 
phere, causing a serious problem, as the dust loss was 
2 percent of 20 tons per hour of production or 800 
pounds per hour. 


Solution 


The installed 10,000 cfm cyclones were unable to 
collect dust particles smaller than 100 microns. After 
investigating all types of dry collectors, as to initial 
cost, potential maintenance and replacement costs 
and manufacturer’s guaranteed performance, it was 
decided to install multiple tube collectors (Figs. 3 
and 3A) on the exhaust side of the fans; 

177 tube collector on the dryer 
120 tube collector on the cooler 

The 177 tube collector has a capacity of 18000 
cfm @ 5.1 in. w.g. pressure drop and 125F. 

The 120 tube collector has a capacity of 12000 
cfm @ 5.1 in. w.g. pressure drop and 125F. 

The breeching, flues, cyclone and 177 tube col- 
lectors on the dryer were insulated to prevent a drop 
in temperature below the dew point, within the 
collection system. 

The cooler collection equipment was not insulated. 

The 25 hp fan motors were replaced by 40 hp 
motors, and the speeds of the fans were increased to 
compensate for additional resistance of the tube 
collectors. 

Dryer 790 rpm to 930 rpm 
Cooler 760 rpm to 925 rpm 
The dryer stack velocity is 2290 fpm 
The cooler stack velocity is 1900 fpm 

Space in the building was a factor in the selection 
of a compact collector in order to use as much of 
the original installation as possible. 


(Please turn to page 53) 


CREDITS 
Design Engineering ... Engineering Department, Virginia- 
Carolina Chemical Corporation. 

In Charge of Operations .. . J. C. Edge, Plant Superin- 

tendent, V-C Corp. 

. . Virginia-Carolina Chemical Corporation 
Plant Engineering Department, Mem- 
phis Plant. 

EQUIPMENT 

D-584 Tube Collectors . . . Dustex Corporation. 

#629 Fans... Sturtevant Div., Westinghouse Electric Corp. 

Wood Stave Condenser Tubes... Design by Virginia-Caro- 

lina Chemical Corp., 
Fabricated by Wend- 
nagel Co., Chicago. 


Installations . 
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GUIDE TO. 


Industrial 


By William V. Andresen 
Chief Industrial Hygienist 
American Cyanamid Co. 


For control of dust when packa- 
ging chemicals from hammer 
mills and pulverizers, batch 
milling, bag filling, drum and 
barrel filling... this article gives 
ventilation design system tips. 


Tue PACKAGING OF SOLID MATERIALS into drums or 
barrels is often accompanied by the liberation of 
toxic or irritating dusts which must be controlled. 

The material may be transferred directly to the 
drum from process equipment such as hammer mills, 
ribbon blenders, cone blenders and dryers or the 
material may be transferred to an intermediate surge 
or storage bin before the containers are filled. 

Transfer of the solid product to the container 
through a vertical open chute of any substantial 
length should be avoided. Extremely large volumes 
of air are induced by the falling of solid particles 
through chutes. Transfer of the material into an 
intermediate surge bin will solve the air aspiration 
problem. The use of a rotary air lock or other sealing 
device on the chute will also reduce the large air 
volume induced. 

The packaging of product directly from hammer 
mills to drums, although far from ideal from a mate- 
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‘In The 


Hh Chemical Industry 


View of American Cyanamid Co.’s new aniline manufac 
turing facilities at Willow Island, W. Va. Plants such 
as these require careful design of ventilating systems 
to maintain employee health. 


rials handling process, is sometimes necessary. In 
industries where many products are made in batch 
quantities, the duplication of hammer mills or other 
process equipment for each product is not economical. 

Therefore, one equipment installation may be 
used to process a number of different products. I 
cross contamination is a factor, the installation mus 
be made as simple as possible to facilitate cleaning 
between different products. For batch milling « 
pulverizing, direct discharge of product from the 
mill to a drum rather than into a surge tank is simpk 
and the installation is relatively easy to clean be 
tween products. 

Hammer mills and other types of pulverizing 
equipment which operate at high speed, induce at 
by a centrifugal fan action. Factors which influence 
the air volume induced are the speed of the roto 


— ) 


WILLIAM ANDRESEN is chief iniw 
trial hygienist for the American Cyt 
amid Co. A graduate engineer, he * 
vice chairman of the Bergen County, Ne 
Me Jersey air pollution control commitlt 
© He is also a delegate from the Natio 
Safety Council to the American Standa 
Association committee Z-9 om indusin’ 
ventilation. He is a member of the Am@ 
can Industrial Hygiene Association. 
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DUCT TO FAN- 
VELOCITY 3500 FPM 


CANVAS CONNECTION 
_j- BETWEEN MILL AND 
DRUM 


HOOD OPENING FACE 
VELOCITY 125 FPM 
MINIMUM 


-— DRUM 


DOOR TO REDUCE 
VOLUME REQUIREMENTS 


HOOD ENCLOSURE MAY BE 
ADAPTED TO ACCOMODATE 
SCALE AND ROLLER CONVEYOR 


sy 1: Hood for control of dust during drum filling from 
vil Total volume required volume induced by mill 
- volume for 125 fpm face velocity. 


CLOTH FLAP 
INSIDE DRUM 
TO PREVENT 
MATERIAL 
BUILDING 


fig. 2: Drum cover 
wapted by cutting hole in 
top and welding a cylin- 
trical metal piece to cover 
canvas connection fast- 
eed by clamp to cover 
nd mill, 


Fig. 3: Canvas connection 
is fastened directly to 
drum and mill by clamp 
or elastic. 


DUCT. TO FAN DUCT 
VELOCITY 3500 FPM 


—. FILL CHUTE- REQUIRES 
DUST-TIGHT VALVE 


HOOD OPENING FACE 
VELOCITY 125 FPM 
MINIMUM 


*— DRUM 


DOOR TO REDUCE 
AIR REQUIRED 


ROLLER CONVEYOR ON 
SCALE IF DESIRED 


FLEXIBLE CHUTE 
EXTENDS SLIGHTLY 
BELOW DRUM TOP 


Rig. 4: Hood « nelosure for drum filling. Drum cover may 
placed on drum through opening. Roller conveyor for 
“se of drum removal scale, if it is desired to weigh to 
mt weight. Minor drum weight adjustment may be 
Mtformed within hood. 
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number and dimensions of hammers and the feed 
mechanism and method of feed. The air is induced 
at the feed of the mill or through ports in the mill 
housing. 

Maximum induced air will occur when the feed 
is at a low rate or when the mill is emptying. There 
are several methods by which air entrainment by 
mills may be reduced. These will be discussed in a 
later article. Some manufacturers can furnish the air 
volumes which their equipment entrains. W. C. L. 
Hemeon in his reference book “Plant and Process 
Ventilation” describes a formula for estimating the 
induced air volume. Volume between 150 cfm-4000 
cfm’ have been measured by the writer at hammer 
mill installations. 

It is evident then that the air volume induced 
must be known and that to realize satisfactory dust 
control, it is necessary to exhaust this volume as well 
as the volume necessary to maintain the desired con- 
trol velocity for a hood. 

The air induced by the mill is in intimate contact 
with the product being ground and when vented 
will contain large amounts of dust. This may repre- 
sent a sizeable percentage of yield if it is allowed 
to be exhausted directly from the control hood. To 
reduce dust loss, a tight canvas (cloth) connection 
may be made between the mill and the container. 
Air that is exhausted from the mill passes through 
the canvas, and larger dust particles are filtered out. 

In some cases, use of the canvas connection alone 
will provide satisfactory dust control. However, if 
the dust is toxic or irritating, or if good housekeeping 
is desirable, hood enclosure of the drum is desirable. 
Fig. 1 shows the general design of a hood enclosure 
and cloth connection between the mill and drum. 
The connecting of the cloth to the drum may be 
accomplished by adapting a drum cover as part of 
the connection (Fig. 2) or the cloth sock may be 
connected directly to the mill and drum (Fig. 3). 
A hood face velocity of 125 fpm should be used. 

When drums or barrels are filled from storage bins, 
discharge chutes from the bins are usually equipped 
with rotary valves or slide gates to start and stop flow. 
Dust tight feed equipment is available and should 
be used. 

Several different types of hoods can be utilized 
for control purposes. Fig. 4 shows a booth or hooded 
enclosure with a door to reduce the open hood face 
and therefore the control air volume required. If the 
door is not designed as part of the hood, a larger 
air volume will be required. 

Excellent control of dust from most drum filling 
operations from bins can be realized by an air flow 
of 125 fpm across the hood opening. The hood en- 
closure is often designed with a weigh scale platform 

inside the hood so that the drum may be filled 
exactly to shipping weight and a dusty weight adjust- 
ment operation avoided. 


(Please turn to following page) 
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FILL CHUTE 


REQUIRED 


3" FLANGE 
r DRUM 


Fig. 6: Here is a modified slot hood ventilation 
set-up for chute filling. 


BAGGING MACHINE 


SPOUT 
TIGHT FIT TO 
BAG SPOUT 
RUBBER OR CLOTH 
ADAPTER ATTACHES 


1O COVER 


(Continued from preceding page) 


Provisions may be made to allow drum weight 
adjustment within the hood and therefore under 
control. The opening in the hood should be designed 
to allow the covering of the drum within the hood. 
A roller conveyor section may be installed within the 
hood to facilitate the entry and removal of drums. 

The filling chute should extend slightly below the 
drum top to reduce dust losses. This can be done 
using a small section of flexible duct. 

Excellent control of dust from drumming oper- 
ations can be realized using slot hood type of ventila- 
tion as shown in Fig. 5. The control air volume 
requirement may be calculated by multiplying the 
area to be controlled by 150. The slot hood should 
be designed to encompass as much of the circumfer- 
ence of the drum as possible. Good control can be 
realized during filling, weight adjustment and the 
covering of the drum with the slot type ventilation. 
However, if any product spills from the drum, or if 
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Fig. 5: Slot hood for dust control 
filling. Drum control volwme area 
trolled 150. ° 


CUTTY drum 
LO be con- 


DUCT VELOCITY 
3500 FPM 


DUST TIGHT VALVE 


SLOT HOOD SLOT 
VELOCITY 2000 FPM 


FILL CHUTE 


DUST TIGHT VALVE 
REQUIRED 


COVER 
SLOT HOOD-—CONTROL 


VOLUME 1|50 X OPENING 
IN COVER 


DRUM 
OPENING IN COVER 


Fig. 7: Left, dust control set-up for bag filling operatioi 


the fill chute leaks, dust from these sources may 
constitute a problem. In the booth enclosure type 
ventilation, spills and leaks are confined within the 
enclosure. 

Fig. 6 shows a slot type hood used in. conjunction 
with a drum cover. An opening in the cover just 
large enough to observe the filling operation is te 
quired. The slot hood may be attached directly to 
the cover adjacent to the opening. A relatively small 
control air volume is required approximately 150 cfm 
per square foot of opening. The drumming operation 
may be done directly on a scale with the weight af 
the cover and hood as part of the tare. The cover may 
be counterweighted for ease of removal. This typ 
of installation has been used to control dust whet 
drums are filled from valvepak bagfilling equipment 
An adapter for the bag filling spout as shown in Fig 
7 is used in conjunction with this slot-hood and covet. 

The use of a canopy type of ventilation for the 
control of dust from drumming operations is show! 
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FILLING CHUTE SHOULD 
HAVE DUST TIGHT VALVE 


DUCT —TRANSPORT 
VELOCITY 3500FPM 


CANOPY TYPE HOOD 

TO CONTROL DUST 

DURING DRUMMING 

—— OPENING FOR CONTROL 

AIR ENTRY SHOULD BE 

AS SMALL AS OPERATIONS 

ALLOWS. 125 FPM THROUGH ins Selectable 
OPENING WILL PROVIDE hahaa: 
CONTROL . 


OPENING IF DESIRED TO 
OBSERVE FILLING 
SKIRT IF DESIRED 


DRUM TO BE FILLED 
MAY BE FILLED ON 
SCALE WITH ROLLER 
CONVEYOR 


DUST TIGHT GATE OR 
AIR LOCK 


FLEXIBLE FILL 
CHUTE 


FLEXIBLE EXHAUST 
DUCT 50 CFM IS 
SUFFICIENT FOR 
CON TROL 


oa TIGHT COVER 


Fig. 9: Draw-through ventilation for drum filling 


DRUM TO BE FILLED 


ble duct. 


i 


i Fig. 8. It is desirable that the bottom of the exhausting the required control air directly from the 
‘anopy be located with a few inches of the drum top cover. This method is the least desirable for several 
‘utilize a minimum volume of control air. 125 cfm reasons. The direct exhaust is conducive to excessive 
Mt square foot of opening will usually provide satis- dust losses. 

uetory control. The canopy may be modified to pro- Dust may be created when the cover is re- 
tide an Opening through which the operation may moved from the drum. On occasions, dust adheres 
ieobserved. With this type of ventilation, the drum to the cover and periodically falls off contributing to 
‘vet may be placed on the drum while it is under atmospheric dust and housekeeping problems. Fig. 9 
be influence of the control air. Drums may be filled shows this type of control. An air volume in the order 


eed weight on a scale with this type of ventila- of 50 cfm is usually adequate for control. 
n also. 


The centrifugal type fan is usually utilized for 
Dust control of drumming operations may also applications involving dust handling often in con- 
‘complished by tightly covering the drum and junction with a dust collector. an 
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This simple enclosing hood has a transparent, vertically sliding access 
panel which is fully closed during operation to prevent escape of high- 
speed dust particles generated by cylindrical grinding of metallic beryllium. 


Here’s 10 year’s experience in 
beryllium dust collection. Hood 
design, enclosure techniques, air 
flows, local exhaust ventilation, 
process ideas, are just a few of 
the many practical methods pre- 
sented. There’s an answer to 
your beryl ventilation problem 
whether you machine, grind, 
vacuum cast, sinter, fabricate, 
sublimate, chlorinate, fuse or re- 
duce metal from salt. 


Ar PRESENT THE ONLY proven way to prevent 
sickness at a plant processing beryllium or its com- 
pounds is to maintain rigid control of the beryllium 
concentrations in the environmental air. 

Three forms of disease are known to be associated 
with the production and processing of beryllium 
materials: acute respiratory illness, chronic respiratory 
illness, and certain kinds of skin reactions. Respiratory 
illness develops from the inhalation of airborne beryl- 
lium dust, fume, or mist, whereas the skin reactions 
occur from direct contact of some compounds with 


Operator is sorting and sieving beryllium pebbles and 
chips. Hood is made of sheet metal and clear plastic. 
Air is supplied at 150 fpm and 150 cfm. Hinged slant 
panel at front is opened only for maintenance. Classified 
material may be dropped into containers through holes in 
hood bottom. Flexible tubes, permanently mounted over 
openings, may be attached to containers. 
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Health and Safety Laboratory ) 


U.S. Atomic Energy Commission 


the skin or implantation under the skin. Of thet 
types of exposure, inhalation is certainly the tim 
serious, and respiratory illness resulting from inhale 
tion of relatively small quantities of beryllium hie 
terminated fatally; however, both kinds of expos 
may result in serious loss of working time. 


Respiratory illness has been found among resident 
near beryllium plants as well as among indusiti 
workers. Thus, careful control of beryllium di 
charged into the air from the plant is as importa 
as is control of beryllium dust at beryllium operation 
within the plant. This control has been treated im 
previous paper.” 

For beryllium workers the average daily exposure 
should not exceed 2 »g/M®, and transient peak cot 
centrations should not exceed 25 »g/M®*. For outs 
plant air (neighborhood exposure) the concentratio 
averaged over a month should not exceed 0.01 yg/\! 
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nis set-up is used for production deburring of machined 
ienillium metal parts. Hood is of clear plastic, with air 
vgcities at 300 to 400 fpm through each hand opening. 
fir volume is 200 cfm. Exhaust is through a downdraft 

Harris mate shown im bench center. Deburring is performed 
iirectly over grate. 
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Xposure 
ca Here pneumatic grinding, sorting and sieving of beryllium 
: wbbles and chips is done in enclosed hoods. Hoods of 
r outst thet metal and lucite are supplied air at 350 to 400 fpm 
nitration tt face of vertical hoods; to slant face hoods air is sup- 
ag tied at 100 to 200 fpm. Air volume to vertical face hoods 
8500 to 600 fpm; to slant face hood, 600 cfm. Two hoods 
i right are interconnected. A pneumatic grinder is in 
ihe most remote hood. Ground metal is transferred to 
Mijacent hood internally for classifying. Doors are closed 
Men foot treadle actuated grinder is in use. 


AEC control recommendations applied at facilities 
Mier contract to the Commission permit excursions 
Hove these concentration values, but only for limited 
ffiods. The stated concentration maxima are ad- 
Mitedly stringent, but they can be achieved through 
le application of engineering controls. 

The following sections describe in detail the com- 
ments of a control program and cover process 
jSsigns and operations, and experience gained by the 
= and Safety Laboratory at a variety of beryl- 
MM installations. 


Mant design and operation must be geared to 
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eliminate direct contact with beryllium materials and 
to maintain air concentrations within the limits pre- 
viously specified. In areas where either of these 
conditions cannot be met, suitable secondary means 
must be provided to prevent excessive exposure. 
Among these are protective gloves and clothing, pro- 
tective skin creams, and personal respiratory protec- 
tion. Wherever a choice exists, however, primary 
control should be selected. 

The attainment of an average air concentration of 
2 »g/M* or less imposes considerably greater restric- 
tion on operating techniques and entails far more 
extensive control equipment than that required for 
more common toxic substances. Therefore, it has been 
found generally advisable to segregate beryllium 
activities if other kinds of work are also being per- 
formed at the same installation. This restricts exposure 
to a limited number of individuals and permits the 
exercise of greater control over work procedures and 
the movement of beryllium materials. 

The engineering tools required to control atmos- 
pheric contamination within the beryllium process 
areas consist of: 

1) The selection of process components that will 
release the smallest possible quantities of contamina- 
tion. 


2) Application of local exhaust ventilation at all 
points of potential contamination release. 

3) Careful operating procedures. 

4) Thorough housekeeping. 

5) Provision for suitable personal protective 
measures. 

Each of the components deserves equal emphasis. 
It would be a mistake to neglect any of them in 
setting up controls for a beryllium facility. 

The responsibility for effecting safe plant oper- 
ation rests with the engineer who must design equip- 
ment for good dust control and stipulate operating 
procedures consistent with minimal dusting. He must 
also do routine monitoring of beryllium dust concen- 
trations to be assured that adequate control is con- 
tinually in effect. It is advisable that this work be 
delegated to a competent industrial hygiene engineer. 

Although the individual control methods are not 
uncommon in industrial practice, an industrial engi- 
neer inexperienced with toxic dusts generally will not 
be aware of the high order of control that must be 
built into, and maintained at, a beryllium process. 

Adequate control is generally more easily accom- 
plished where proper design measures are integral 
with new plant design. The modification of an oper- 
ating facility where overexposures exist may be more 
formidable in terms of cost and engineering skill than 
the proper design of a facility at its inception. Fre- 
quently problems are encountered in a modification 
program which result from existing equipment that 
is inherently difficult to control. However, modifica- 

(Please turn to following page) 
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Photo shows a pilot plant operation for general purpose 
use. Hood of plywood and glass is supplied air at 150 fpm 
and 150 cfm. Hood is used for transferring, weighing, 
sieving and blending small quantities of finely divided 
beryllium compounds. Rotap is at right end. In sliding 
panel arrangement at left, both panels cannot be fully 
opened simultaneously, limiting total open hood area. 


Hood is used for transfer of finely divided beryllia from 
metal trays to silica trays. Tiers of tray storage packs 
are mounted within hood at rear. Glove ports prevent if h 
operator contamination of gloves and sleeves, Unique 
feature is glove-port mounting which slides on roller gys. youl 
pension to any position in front of hood, allowing operator 
to transfer trays within hood without restriction, Air purr 


overemphasized. Experience has repeatedly shown 
the majority of high dust concentrations in beryllium 
plants to be associated with manual tasks. This find- 
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tion). “How 

6. Eisenbud, M.; Blatz, H.; and Barry, E. V» Mo 
Important is Surface Contamination,” Nucleonic 12, ¥°. 
8, 14-15 (1954). 
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: = Contaminated surfaces of inside panels are never exposed. velocities are 200 fpm. ans' 
and 
; ; pun 
tion has been accomplished satisfactorily in several ing is certainly not unique to beryllium operations, fj, 
installations where unfavorable conditions had existed. but these specific dust sources are particularly mani- tion 
fest at beryllium facilities because of the generally 
Process Design low air dust concentrations. Where manual operations Fon 
Air contaminants are controlled by ventilation, are necessary, they should be properly ventilated. fjisal 
and it is evident that required air capacities and 2) It should be assumed that every implement §iiies 
the complexity of hood design are functions of the which has been in contact with beryllium is con- @ plat, 
type of process and the details of its operation. Thus taminated and therefore a potential dust. source, Meret 
the establishment of good control must begin with Contaminated implements should not be removed jf tins 
the process itself. When undertaking to design a from the hoods in which they have been employed T 
new facility or to install controls in an existing one, until thoroughly cleaned. Frequently there are several hati 
the first step should be to investigate the process locations in which one particular implement is needed. jj eam 
with an eye to eliminating inherently dusty equip- In this case it is preferable to provide a duplicate N 
ment and operations to the greatest possible extent. each location rather than to transfer one implement fed 
This will tend to simplify the designing of the ventila- back and forth. It is also possible in some cases to @ pv 
tion, which is the next step. group operations so that they can all be controlled i me 
It is quite obvious that the processing of dry, by a single ventilated enclosure and thereby obviate ina 
finely divided material will create far more dust than (Please turn to page st) fy 
that of wet material. But the complexity of control ¥ 
required for the dry process will be directly related 
ni handling saclhias used. For ll there pss pena ¢ 
: ’ : . 1. Harris, W. B. and Breslin, A. J., “Techniques for 
might be a choice between a manual and an automatic Control of Beryllium Dust,” Air Engineering, Augus, ‘ 
transfer system. Each may be controlled, but the September, gory _ aa : 
ventilation necessary for the former method would ™ Fo gon ora Riery meomaay Aiea Beryllium,’ Hf |, 
generally be more complex and less effective than Beryllium Corporation, Hazleton, Pa., May 2, 1958 (Re 
for the latter. stricted distribution). ns 
In the layout of a process every effort should be “ar Brush Beryllium Company, Internal repi® " 
made to minimize the number of operations that 4. Bisenbud, M.; Berghout, C. F.; and Steadman, LT, 
present potential escape routes for dust. A few basic “Environmental Studies in Plants and Laboratories tt \ 
principles should be borne in mind. ae io Disease,” J. Ind. Hyé. ' 
1) Manual handling should be reduced to an "5. Health and Safety Laboratory Survey Repot 
absolute minimum. This recommendation cannot be HASL-Brush-Lickey-9, July, 1957 (Restricted distribu: ? 
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fir Conditioning Division 
festinghouse Electric Corp. 


f heat loss and heat gain of 
yur plant are nearly equal, heat 
pmp may be an economical 
answer. This article tells why 
ad compares package heat 
pumps with built-up conven- 
ional Cooling systems. 


Pox COMMERCIAL AND SMALL INDUSTRIAL PLANT 
istallations, the all-electric heat pump not only pro- 
ides a combustion-free heat and air conditioned 
jlint, but also affords an economical design approach 
teetofore unavailable except in residential installa- 
tions. 

The pros and cons of heat pumps for industrial 
ieating and air conditioning can be evaluated by 
tamining a typical application. 

With the increasing march of industry into the 
edmont section of our Southeast, the problem of 
joviding adequate manufacturing space is a pressing 
mé, In many cases, the manufacturing facility is 
funced and built using local capital; and leased to 
tie occupant on a long term basis. Where private 
ad public funds are so used for manufacturing space, 
li various elements of the over-all general contract 
‘ss come under close scrutiny. 

Fig. 1 shows the medium size industrial plant of 
te D. D. Bean & Sons Company, manufacturers 
safety bookmatches in Winston-Salem, N. C. The 
bv-cost nature of the product makes it imperative 
bata very efficient manufacturing operation be main- 
ined, and that the plant overhead be held to a 
minum, For maximum employee year-round com- 
or, the Wall-Turner Company, at Winston-Salem, 
XC, installed an air-to-air remote heat pump system 
this modern factory. 


Factors Affecting Design 


i In evaluating the application and arriving at the 
ist practical heating and air conditioning system 
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Fig. 1: Plant of D. D. Bean ¢& Sons, matchmakers. 
Plant is heated and cooled with heat pumps. 


design, several approaches to the problem were con- 
sidered. The factory building was to be customary 
slab floor, 12 in. concrete block wall, and built-up flat 
roof construction used in most present day factory 
construction. The roof was to be a bar-joist type 
with white stone topping over 4 in. rigid insulation 
on 2 x 6 in. T & G decking. 

Such a factory construction lends itself well to 
virtually any type equipment layout. In this case, 
the following basic approaches to a year-round com- 
fort heating and air conditioning system design were 
considered. 

1. A field-assembled system with multiple sus- 
pended air handling units. 

2. Multiple self-contained packaged air condi- 
tioners. 

3. Multiple air-to-air remote heat pumps. 

An analysis of the manufacturing operation, that 
of the manufacture of book or safety matches, shows 
that several design considerations are in order. The 
match “body” is stamped from roll paper stock before 
being sent through a convey dip. The match head is 
applied by dipping into a vat of sulfur and potassium 
chlorate, followed by a dipping in paraffin to give a 
moisture resistance coating to the match head. The 
bookmatch cover is cut and printed in a separate 
operation; with the final operation being automated 
stapling of the match body in the cover, and final 
boxing. 

After the application of the match “head,” the 
match is passed through a 30 minute drying operation 
in a series of overhead convey tracks. The “drying” 
operation places a latent requirement on the system 
of 40 quarts of water per hour. Ventilation require- 

(Please turn to following page) 
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(Continued from preceding page) 
ment for the manufacturing operation was one room 
air-change per hour. The manufacturing lighting load 
is approximately two watts per sq. ft. of floor space. 

A floor-to-ceiling open storage area at the front of 
the building was originally laid out for wall separa- 
tion from the remainder of the manufacturing area. 
However, a late change resulted in leaving the storage 
area open to the manufacturing area. In load evalua- 
tion for equipment sizing, the storage area perimeter 
was treated as an exterior wall, with tentative plans 
for adding two heat pumps should future manufactur- 
ing call for use of the area as a machinery area. 

A breakdown of the calculated load resulted in: 


Manufacturing 
Office Area Area 

Total Heat Gain 2.8 ton 40.8 ton (at 95F out- 
door summer 
ambient) 
Total Heat Loss 44,500 Btuh 445,000 Btuh (at 10F out- 
door winter 
ambient) 


Equipment Arrangement 


The air-to-air remote heat pump is installed with 
the outdoor section located on a concrete slab adja- 
cent to the rear wall of the manufacturing area. 
The air-handling unit is suspended in the manu- 
facturing area from the roof bar joist (see Fig. 
3). The two system components are connected 
with a liquid refrigerant line and an insulated vapor 
line. Six remote heat pumps are used on the manu- 
facturing area, and one is used on the office area. 

The indoor section (air handling unit) of the six 
714 (nominal) ton remote heat pumps conditioning 
the manufacturing area is suspended horizontally on 
drop rods from the roof bar joist. Conditioned air is 
discharged out the 4-way adjustable discharge grille, 
blanketing the manufacturing area with filtered, 
conditioned air. Mounted 18 ft. off the floor, each 
unit has an effective air “throw” to 60 to 75 ft. with 
an air-spread along the ceiling which will settle into 
the working zone (0 to 7 ft.) without creating uncom- 
fortable drafts. 

Return air is brought back to the unit with intake 
through the filter section in the rear of the air han- 
dling unit. A fresh air duct connection extending 
through the rear wall, provides up to 20 percent fresh 
air circulation for indoor ventilation. 

The indoor section of the 3-ton heat pump han- 
dling the office area is horizontally suspended above 
the office drop-ceiling, with ceiling supply and high- 
wall return. A condensate line is run from the air 
handling unit, through the exterior wall, and down 
to grade level. Location of the outdoor units at grade 
level facilitates easier service than roof-mounted 
equipment. 

The main electrical power circuits in the plant 
are a three-phase, 440-volt, and a three-phase, 110 
volt fluorescent lighting circuit. In order to place the 
remote heat pump on the most economical operating 
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Fig. 2: Plant layout showing location of suspended uni; 
reverse cycle heat pumps. 
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basis, and to avoid expensive transformer voltage 1 
step-down, the auxiliary strip heat (i.e., booster heat) if mt 
was placed on the building 440-volt service. Thi ad 
3-step auxiliary heat was balanced across each phasé i ist 
and the indoor section fan motor and the outdoor ff mn 
unit were placed on conventional 220-volt. Appr heat 
priate disconnects were installed adjacent to ted} 
indoor and outdoor units. The proximity of the su the 
pended indoor unit, and the slab-mounted outdocr 
unit permit close-coupling the indoor and outdoor 
units and relatively short runs of power and contr 
wiring. 

Operation of each remote heat pump is control 
from a heat-cool thermostat located on the wall adj- 
cent to each suspended air handling unit. The theme 
static operation of the remote heat pump is automate 
“heating” or “cooling,” with constant fan operalio! 
available for mild weather ventilation. 

During heating operation, the first stage of the 
two-stage heating thermostat controls operation d 
the heat pump compressor for heating output, drop Ht ta 
ping into the second stage of heating whet the com 
auxiliary heating elements are called for. Three oot hal 
door thermostats located in a weather enclosute ®t; 
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fig. 3: Ceiling suspended 
ckage heat pumps in 
), D. Bean é Sons plant. 

led unit 

niall 

PET mG 
te outside wall will call for auxiliary strip heat in 
tiree steps, based on the outdoor air temperature, 
id the control of the desired indoor temperature. 


by sequencing the auxiliary heat, more economical 

eration is achieved and the kilowatt load is lowered. 

The three-ton remote heat pump conditioning the 

fice area is controlled from an indoor thermostat 
cated in the accounting area. 


ut. : 
Summary 

voltag'§ The application of remote air-to-air heat pumps 
er heat) ff m this installation actually affords the most simplified 
ce. The nd economical system available, considering first 
h phase, installed cost and system operating cost. In fact, 
outdoor nany similar manufacturing concerns, where the total 
Appt" leat gain and loss is compatible with the capacities 
to thet heat pump available on the market today, lend 
the sisi temselves very well to an all-electric heating and 
outdoor fl ar conditioning system. Generally speaking, where 
outdoor te ratio of total heat “gain” to heat “loss” is from 
1 cont! 150 to 1.00, the air-to-air heat pump is definitely a 
jractical approach to an economical heating and air 
ontrolled mditioning system, depending on the local indus- 
vall ad tal kilowatt rate structure. Economical heat pump- 
> therm Hig operation can be expected when an equipment 
vutomat' @ ‘alance point” (winter outdoor temperature to which 
pperatio! be heat pump without auxiliary heat will handle the 
Wallation load) of 32F or lower is experienced. 
| In the case of the D. D. Bean plant installation, 
Walled cost for the heat all-electric pump was less 
tan a dollar per sq. ft. of floor area, compared to a 
‘“mparable built-up system utilizing a hot water 
hiler for heating of approximately $2.50 per sq. ft. 
goss floor area. Estimated mont hly operating cost 
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of the entire heat pump installation (less lighting, 
machinery loads, etc.,) is expected to be competitive, 
based on an effective industrial kilowatt rate of 
approximately 1.2 cents per kwhr. 

With the present skyrocketing industrial expansion, 
the industrial air conditioning market is looked upon 
by many as the next “big” heating and air conditioning 
market. Not only will new plants lean heavily toward 
complete year-round air conditioning as a production 
efficiency “boost,” but existing plants will as well. 
Recent surveys show that no more than 10 percent 
of existing plants are air conditioned (other than the 
office area). With soaring labor and materials cost, 
smart management is looking at year-round employe 
comfort as an economical and reasonable answer to 
increased employe efficiency and increased profits. 
As little as two percent increase in production effi- 
ciency can pay for air conditioning for most manu- 
facturing operations. as 


CREDITS 


Architect: D. D. Bean & Sons 
General Contractor: Wilson Covington Construction 
Company, Winston-Salem, 
North Carolina 
Mechanical Contractor: Wall-Turner Company, 
Winston-Salem, 
North Carolina 
Major Equipment: Six Westinghouse RHP-73A3 Re- 
mote Heat Pumps 
One Westinghouse RHP-33A3 Re- 
mote Heat Pump 


Use Communications Center, page 87, for 
requesting more information about articles, ad- 
vertised products, literature, etc. 
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For instrumentation assembly. MIT lab has a new 


Design For 
White Rooms 


by Robert J. Schiesser 
Section Leader, Instrumentation Laboratory 
Massachusetts Institute of Technology 


This description of MIT’s white 
room includes fabrication and 
structural material, utilities, air 
flow, filtering systems, and other 
data vital to white room enclos- 
ure data. 


Twcreasincty sTRINcENT REQUIREMENTS for ultra- 
precision assemblies, which require almost complete 
freedom from dust particles, have emphasized the 
need for effective enclosures in which these compo- 
nents can be assembled. 

Although it has been borne out that particles 
interfere with the operation of an extremely delicate 
unit, such as an inertial guidance system, standards 
regarding the maximum size or particle allowable 
are not well defined. As a result, most work of this 
nature has been done on an empirical basis; in our 
M.LT. Instrumentation Laboratory for example, we 
have been using the hypothesis that any particle, 
visible under a 40 power microscope with adequate 
lighting, cannot be tolerated.” In addition, there is 
also a lack of standards” for the enclosures; and 
therefore, a wide number of different enclosures 
varying greatly in both practicality and effectiveness 
has been developed. 

Requirements for the enclosure and the whole 
general assembly area will be affected by a balance 
between economy considerations, the level of particle 
freedom desired, and production quotas. In many 
cases from the entire range of commercially available 
enclosures, not one will be found to suit the needs of 
a particular user. As a result, the laboratory or other 
facility responsible for producing precision parts will 
itself have to design the enclosure that fills its specific 
needs. The degree of filtration of the environment 
of the assembly operation is inversely related to the 
time required to clean the parts. The cost of man 
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Fig. 1: Newly developed enclosures in use at the MIT 
Instrumentation Laboratory were designed at the labor. 
tory to meet the needs of inertial guidance systems 
assembly in a particle-free atmosphere. Fabricator of th 
equipment incorporated highly polished welds and coved 
corners to assure ease of particle removal. 


hours for cleaning must be weighed against the cost 
of extra-high filtration requirements. 

The ultimate design of a dust-free enclosure 
should follow several basic principles: (1) Positive 
pressure is applied to prevent dirty air from entering 
the enclosure through the openings; (2) Physical 
comfort of the technician takes on increasing impor- 
tance as the tediousness of his job grows; and (3) 
The “white room,” which houses the enclosures, exerts 
a significant influence on the level of cleanlines 
within the enclosures. Occasionally, a facility wil 
attempt to fabricate a “home-made” enclosure for 4 
specific purpose; but in most cases, the lack of refined 
fabricating techniques results in a unit that i 
unacceptable. 


Enclosure Design 


The facility that requires an enclosure not avail- 
able as a standard item will probably find it mot 
expedient to draw up a preliminary design and consul 
with a highly qualified commercial fabricator. Deli 
ciencies within the resulting prototype can then be 
determined; and with revision, a satisfactory enclosure 
will result. 

For example in developing an enclosure for gyro 
assemblies, we drew up a preliminary design; 04 
structed a wooden model; contracted with S. Blick- 
man, Inc., Weehawken, New Jersey, to tum out @ 
prototype based on the design. A preliminary enclos 
ure was ordered to determine if any further change 
would be required before the order was to be cottr 
pleted. This work was done under Air Force sponsor 
ship relative to the development of precision navige 


1960 


AIR ENGINEERING, JULY, 


tore t 
iseml 


iko it 
novid 
ng ty 
i tabl 


work 


table 


— : = = : i 
. | 
a ' 
a 
a ee jal 
as | s 0W 
ue ee oS - ” ar 
Y “a 
| ° b — ’. i 
5 es i ies — ao 
| — — . l Z end 
a eae 4 ~~ “ — a 
| Be CaaS ay ceil Sy pe 
“ : = i “Sa . aside 
| i . - : 8) . = ie cet 
4 Ye a. : . 7 ey vor 
| ee . eee ~~) ba : 
| a. CO - 
7 oe Ss 7) eee P fac 
i meet { 
ig Th 
oe inge 
i eenbl 
e he te 
ie 
Be a 
a a 
pera 
a Ac 
. a the 
i 4 gre 
; ru 
a tons 
tally 
7 mean 
co wer 
po ial 
- Rg. 
tes 
is 1) 
_ flow 
y) 
T 
7 nen 
+ the 
Ae a 
: into 
tect 
sect 
tnd 
: . : es ™ 5° 


2h ee re 


weal systems. The required number of enclosures 
_gw in operation; and although effective, the units 
i are being refined with minor modifications. 


Fensional Requirements 
My facilitate painstaking cleaning, inspection, and 
sembly operations, the ability of the technician to 
ih all areas of the work surface deserves careful 
igsideration. Reference to standard dimensions for 
mi: typical U.S. male and female will prove an aid 
§ fetermining the height of the enclosure, location 
Syork openings, etc. At the Instrumentation Labora- 
BBiry, we specified that the microscope mounted on 
Mai enclosure and the work area be located between 
je lap and eyes of all technicians at the laboratory. 
sa result, it was necessary to lower the working 
wace from a maximum of 30 in. to 28 in. and 
yt the mounting of a standard microscope to 
he mir Moet this requirement. 
labor. | The work area within the enclosure should be 
Systems ive enough to accommodate a possible dozen as- 
enbly components. Adequate work space will allow 
ie technician to clean the individual components, 
we the cleaned parts under glass beakers, and then 
semble the entire unit. In addition, work space is 
jo important outside the actual enclosure. We have 
he cos sovided the necessary external work area by mount- 
ig two enclosures on the extreme left and right of 
closure f, uble. This arrangement allows two technicians to 
Positive Hk at one table and provides enough space on the 
ntering Wsble between enclosures to perform the necessary 
hysica erations outside the enclosures. 
impo Accessibility of the components being assembled 
nd (3) His the enclosure is another important design factor. 


» exerts Hi meat majority of the work done at the laboratory 

lines nquites the use of a microscope in assembly oper- 

ty will Bins, Commercially available enclosures require 

2 for ¢ Bist the microscope be within the enclosure or par- 

refined tilly accessible through a flexible coupling. This 

hat i Bocns that adjustments in focusing have to be made 
wet the work; and in some cases, the operator’s head 
silo directly above the work. 

t avail- 

it most 

consult 

_ Deb- ' 

hen be } 

closure 


lg. 2: Three basic principles should guide the 
“sign and operation of a dust-free enclosure: 
yr gyro |) positive pressure provided by a gentle air 
Cor “ (2) comfortable working conditions, and 
oa /4 carefully maintained dust-free atmosphere 
Blick HB the “white room.” Arm ports on the Instru- 
out a “ation Laboratory enclosures are located on 
enclos- "aides of the unit, so that the air is directed 
‘ly from the technician. Enclosure is divided 
change we {wo separate compartments, the forward 
e com: “On serving as the work area, while the rear 


“tion contain : 
I 8S apparatus such as filter, blower | 
DONS" Bh uiities, . 

navige: 


go) 
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The flexible coupling of the eye pieces through 
the enclosure not only created an additional source 
of contamination but reduced the general visibility 
and restricted the placement of the microscope. This 
is the primary reason that we decided to design our 
own enclosure. We felt it necessary to remove the 
microscope and the operator’s head from the interior 
of the cabinet and work through an almost horizontal 
glass surface directly above the work area. 


Fabrication and Structural Material 


Fabrication techniques and type of material used 
in the enclosure deserve careful consideration. In 
making an enclosure that demands freedom .from 
foreign matter, the fabricator should follow principles 
that will facilitate the removal of this material. For 
example, welds should be carefully ground and 
polished to eliminate particle-trapping crevices. Coved 
corners are necessary for the removal of matter 
trapped in the enclosure. 

A noncorroding material, such as stainless steel, 
is probably one of the best materials available for 
this type of enclosure. The absence of a coating 
caused by corrosion on the inside of the enclosure 
precludes one source of unwanted particles. In addi- 
tion, lack of a surface finish eliminates the possibility 
of paint particles ending up in the assembly. Each 
day before use, the enclosures should be cleaned with 
solvent, vacuum hose, and nylon cloth or lens tissue 
by the technician who will use the enclosure. 


Utilities Required 
This inclusion of certain utilities with outlets in- 
cluded in the enclosure will make the unit more 
effective and the operation less arduous. A vacuum 
outlet within the enclosure together with a small 
vacuum hose and small tools can serve to remove dust 
particles. A variable transformer is installed for heat 
control in assembly operations. We also require 
variable transformers used in conjunction with micro- 
scope lamps to be fixed mounted to eliminate their 
(Please turn to following page) 
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(Continued from preceding page) 


110-volt line cords. Room is available for any future 
equipment that may be required. 


Microscope Mounting 


Mounting of a microscope outside the enclosure 
eliminates a source of particles entering the work area. 
We accomplish this objective by the use of a glass 
top on a relatively short enclosure and by setting the 
microscope on the glass. The assembly is then viewed 
through the glass. A special stand allows the micro- 
scope to be tilted toward or away from the operation 
and to be free to move over the entire glass surface. 

In our Instrumentation Laboratory microscope 
(generally used 20x to 40x at 8 and 4 in. working 
distances), the microscope stand was modified so 
that, in its lower position, the microscope almost 
touches the glass surface. This modification has helped 
cut down on the over-all height of the microscope. 


Air Flow 


An environment of particle-free stagnant air is 
ideal for the enclosure, but access ports and operator's 
hands preclude this condition. A flow of air is required 
from these areas to avoid the introduction of particles 
through them. 

Blower capacity and location of the air outlets 
from the enclosure are another important pair of 
factors in enclosure design. Although there is no set 
standard for blower capacity, we have found that 
an air flow of 20-40 cfm will provide adequate posi- 
tive pressure in an enclosure occupying from 3 to 5 
cu. ft. Access to the work area is best served by arm 
ports. One serious objection to a completely open 
front is the constant flow of air hitting the technician 
in the chest.“ The Instrumentation Laboratory en- 
closure features a pair of arm ports that open on each 
side of the unit and direct the air away from the 
worker. 

Observation of the air-flow pattern through the 


aa 


Fig. 3: Smoke test illustrates the path Of ir 
around the inner periphery of the enclosyre 
Thus, the air flow in the cabinet will preven 
particles from entering, but will not CAUSE dust 
already in the enclosure from settling on the part 


he feld 
annot I 
the fina 


mpon 


use of dry ice and water will indicate possible tury. 
lence in this critical area. At present, we are modify. 
ing the enclosure with an air baffle to direct the fowl” 
of air around the inner periphery of the cabinet ani 


out of the arm ports. This leaves the work area with . 
almost still clean air. 7 by 
picron 

Utility Section and Filtering System ticle 
Division of the enclosure into two separate sections 

is very desirable. With the rear section containing” "*° 
the blower, filter, and other utilities separated entirely ‘wes 
from the forward section, there is more space and po 
cleanliness in the actual work area. The use of acces vs 
panels facilitates changing filters and maintenance d a 
other utilities. In addition, incorporation of removable fe 


plates on ends of enclosures allows two or more d 
the units to be combined, if coupling of utilitie 
between enclosures is desired. 

Choice of filter for incoming air can be a ctiticl 
factor. Some paper filters will themselves shed patt: 
cles which will be blown into the enclosure. Ou 
laboratory is currently investigating a stainless-sted 
mesh filter to eliminate this difficulty; and thus far, 
tests indicate a high degree of effectiveness.® 
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Enclosure Adaptability to Various 
Component Sizes 


The assembly area within the enclosure should be 
designed for adaptability to various sizes of comp? 
nents and assemblies. The enclosures used it - 
laboratory contain adjustable wells to allow th 
versatility. A mechanical jack elevates or lowes ®@,, , 
aluminum disc that serves as the work surface. Thi Hl evn 
disc also rotates and is an aid in the inspection a 
large areas by rotation under the microscope rathe 
than movement of the microscope itself. 


Illumination Arrangement 


The rear lighting of the work within the enclosut? 
may prove inadequate unless the fluorescent lamps 
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ted to allow the light to reach the front of the 
si grea. The actual work area is illuminated by 
., nicroscope light. 


of cr ajquirements of White Room 


Losure 2 6s * “« ° ” 
evens The precision assembly done in a “white room, 


¢ dut dee air is supplied through an AEC type filter, 
part, distinct help in achieving the desired results 
Litin the enclosures. Extreme cleanliness is essential 
b, ‘white room,” and all factors contributing to 
utfree operations should be observed. The quali- 
.; that are essential in the operation of a “white 
nn’ have become somewhat general knowledge in 
iefield of precision instruments.” The human factor 
«ot be avoided; therefore, the enclosure serves as 
\, final barrier between foreign particles and the 
mponents being assembled. oo 
CRITICISM AND COMMENT 
We sent Mr. Schiesser’s article to Robert Avery of 
turbu-Mrmbridge Filter Co., for comment and criticism. Here 


nodity. mer Mr. Avery’s comments, together with Mr. Schiesser’s 
ilies, keyed to superior numbers in the text. 


sa |. Mr. Avery: “It is usually assumed that a 10 
, im nicron particle is the smallest particle which can be 


en by the naked eye. At 100X this would be a one 
picron particle and at 40X this would be a 1.58 micron 
utile. This would represent good precision.” 

Mr. Schiesser: “This is true. However, through 
tainnot’ We Of bounce-light, the size of visible particles 
ntireh ems down to almost one micron. Higher magnifica- 
‘ane would interfere with work, because of decreased 
lnth of field and visible work surface.” 

2 Mr. Avery: “Do you mean construction or 
ovabligetormmance standards?” 

ore off Ut. Schiesser: “There is a lack of standards for 
itil Construction and performance.” 

3, Mr. Avery: “Where does dirt come from?” 
critical “Mt. Schiesser: “Mostly from incoming air. Some 
| parti tt comes from personnel. The least amount comes 
Ou’ the parts being assembled. These parts are 
scsteel ened ultra-sonically before coming to the white 
us far, but a few particles still remain and have to 

®removed at the enclosure.” 
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4. Mr. Avery: “Would like to see proof of the 
statement that ‘one serious objection to a completely 
open front is the constant flow of air hitting the 
technician in the chest.’ ” 

Mr. Schiesser: “I agree that velocities are the same. 
However, this enclosure directs the air away from the 
technician’s chest because of arm pit location.” 

5. Mr. Avery: “Dirt comes from either the air, 
the operations or the operator. If the air . . . the filter 
is at fault and it would probably be best to have 
still air. If from the operation . . . why the dust-free 
requirement?” 

Mr. Schiesser: “We are working on filter improve- 
ment. All parts are cleaned in the enclosure before 
assembly. Turbulence in the work area has been 
found to deposit removed particles back on the parts. 
On the other hand, the part isolated from the outside 
air by a ‘ring’ of pressure remains particle-free after 
cleaning” (see photos, Figs. 1 through 4). 


6. Mr. Avery: “With regard to the statement 
about paper filters shedding particles, and the alterna- 
tive use of stainless-steel mesh filters, it may be 
possible, but it is most improbable, that the paper 
filters will shed particles, once the system has been 
‘broken in.’ Stainless steel filter is a new one to me, 
unless it is the edge type used in liquid filtration. 
These are expensive.” 

Mr. Schiesser: “The stainless steel filters are expen- 
sive and the filter is a new type. The MIT lab buys 
the stainless steel mesh and fabricates its own filter. 
Operators have commented on fewer particles within 
the enclosure when the stainless steel filter is used.” 

7. Mr. Avery: “The photos (Figs. 1, 2 and 3) 
show workers handling parts with fingers and con- 
taminating them with skin oil and perspiration, in- 
stead of using tools, or latex finger cots.” 

Mr. Schiesser: “Workers do not handle parts with 
fingers. They hold fingers away from parts and work 
with tools. As a result, skin oil, perspiration and dust 
from workers is not a real problem. Finger cots have 
not been used because they interfere with fine oper- 
ations and can be pinched off during certain work.” 
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If plant ventilation system fails 
and workers face lethal concen- 
trations of toxic gases .... if 
dusts are hard to control, you 
may need respirators. Here’s the 
fourth of a series on industrial 
gases and vapors... 
and the respirators to protect 


dusts, 


against them. 


by H. H. Faweett 
Research Laboratory 
General Electric Co. 


im NEED FOR ADEQUATE mechani- 
cal ventilating systems throughout 
industry is self-apparent. Need for 
occasional, or even full-time use of 
respiratory protective devices may 
not be quite as apparent, and the 
problem may be further compli- 
cated by the literally hundreds of 
types of such protective devices 
now on the market. 

This article is designed to give 
you a quick review of where, when 
and why respirators should be 
used, and a basic knowledge of the 
various types of respirators, their 
applications and their limitations. 

In the previous two parts of this 
series we have discussed classifica- 
tion of air contaminants (January 
issue, page 42 and March issue, 
page 52). In this issue we take up 
self-supplied types of respirators, 
and their applications. 


Self-Contained Breathing 
Apparatus 
Self-contained breathing appara- 


tus supply complete respiratory 
protection in any concentration of 


What You Should 
Know About 
RESPIRATORS 


PART IV 


toxic gases and under any oxygen 
deficient atmosphere. However, 
certain gases and vapors will cause 
systemic poisoning by skin absorp- 
tion. Although a small group, 
these exceptions are highly impor- 
tant, including hydrogen cyanide, 
nitro and amino aromatic com- 
pounds, ethylene amine, phenols, 
and a few others. These gases and 
vapors require complete skin pro- 
tection of an impervious type in 
addition to respiratory protection. 


Early self-contained rebreathing 
apparatus, which was imported 
from Europe, had serious deficien- 
cies. Loss of life was reported by 
users in this country; 19 accidents 
are reported involving 26 facilities 
between 1911 and 1940, due partly 
to equipment failure and partly to 
improper use. Where life-lines and 
standby rescue squads were em- 
ployed, the apparatus was gener- 
ally satisfactory in the hands of 
well-trained users. 

The first self-contained © ~aih- 
ing apparatus to be approved by 
the U. S. Bureau of Mines was the 
2-hour rebreathing type. 


oan Gee 


Fig. 1: Self-contained breathing apparatus. Photo courtesy 
General Electric Research Laboratory. 


The oxygen rebreathing type 
apparatus (Fig. 3) is relatively 
heavy (39 lbs. for the 2-hour type) 
and is bulky. Most self-contained 
(closed circuit) oxygen breathing 
apparatus in use today require 
mouth breathing with a nose clip, 
but a full facepiece has recently 
been approved. Careful training 
is required in use and in mainte 
nance of this apparatus. A miti- 
mum of 20 hours initial training is 
recommended by the Bureau of 
Mines. 


Demand-type air and demant- 
type oxygen breathing apparatus 
is available in half-hour, quarter 
hour and 714 minute ratings. Only 
the half-hour demand apparatus 5 
Bureau of Mines approved; the 
Bureau has no approval schedule 
at present for any self-contained 
apparatus of less than a half-hour. 
Although schedule of work ol 
which the Bureau’s half-hour rat 
ing is exhausting, large men unde 
extreme stress have exhausted # 
half-hour (40 cu. ft.) cylinder 
significantly less than a half-hour. 
Differing only in whether it ® 
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ggplied with compressed oxygen 
ow ompressed air, the apparatus 
igh nearly 30 pounds for the 
wiehour type, with the large 
singer (40 cu. ft.) on the back. 
sig relatively awkward to put on 
gi it restricts action in confined 
gees. With practice, it may be 
at on and into operation from a 


— sunted backboard in less than 


seconds but pre-use checks, as 
ommended by the manufactur- 
should still be made. The back 
ysition of the cylinder makes it 
ifficult to crawl under equipment. 
fimbing in and out of small open- 
yg, such as manholes, requires 
wre when wearing this type ap- 
wrtus. Operation of a motor 
while is awkward when wearing 
yeylinder on the back. (15-minute 
mi 74-minute overcomes this ob- 
jtion to some extent). 


Purity of Charge 
thould Be Questioned 


® Purity of the air or oxygen with 


ich the cylinder has_ been 
targed should always be ques- 
tioned since other gases such as 
titrogen, acetylene, carbon dioxide, 
md gas mixtures other than air 
ive actually been found in 
‘weathing air’ cylinders. Errors 
neompressed air used for breath- 
ig may be rapidly fatal, and every 
wwly-filled cylinder should be 
thecked to insure it actually con- 
ins “breathing air”, regardless 
ifthe source of supply. 


If demand-type apparatus is 
worn in environments where pres- 
ure above one atmosphere is 
present (as in caissons or tunnels 
wder higher than atmospheric 
jessure), service time is reduced 
i pressure increases. This is also 
me of underwater use of regular 
imand-type apparatus; a special 
waptation is available for under- 
valer swimming. Other peculiar 
fleets have been reported when 
mand and closed circuit oxygen 
weathing apparatus was worn 
ider pressure. 


The use of oxygen in atmos- 
ieres above two atmospheres ab- 
nite pressure should be avoid- 
sine oxygen produces a toxic 
fleet under such conditions. For 
Ktiods up to 12 hours at normal 
‘mosphere pressures, however, 
nygen may be used without ap- 
latent ill effects by healthy per- 
“is—perhaps in questionable 
ltysical condition should not wear 
thy emergency breathing equip- 
unt, but should remain away 
Mm contaminated air and under- 
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water. Highly important in any 
underwater use of breathing appa- 
ratus is the necessity for continu- 
ous breathing during the ascent— 
at no time should one hold his 
breath. 


When the supply of air or oxy- 
gen has been depleted, supply in 
the demand type apparatus cuts 
off abruptly, and the facepiece 
must be immediately removed or 
asphyxia can occur. One British 
half-hour breathing apparatus has 
available as optional equipment an 
automatic warning whistle (Pat. 
No. 644105) which will start to 
blow when the cylinder pressure 
falls to 300 Ib./sq. in., to aid in 
warning the wearer to return to 
fresh air at once. 


The seal around the facepiece 
must be absolutely gas-tight in a 
toxic atmosphere since in the de- 
mand-type apparatus the facepiece 
is under slight negative pressure 
momentarily during the beginning 
of the inspiration phase of the 
cycle. A recent revision by one 
manufacturer eliminates this nega- 
tive pressure part of the cycle. 
Another novel feature of another 
demand mask (54 cu. ft. of air or 
oxygen divided between two 26 cu. 
ft. cylinders for balance) is a plug- 
in attachment carried with the 
mask for administering resuscita- 
tion to an overcome person on-the- 
spot while still in a toxic atmos- 
phere. 


Fire Hazards 
Must Be Recognized 


In the above discussions, no 
mention has been made of the fire 
and explosion hazard of air which 
is richer than 21 per cent in oxy- 
gen, or of pure oxygen itself. Air 
should not be replaced with oxy- 
gen, either in a breathing appara- 
tus, in a ventilation technique, or 
for any other purpose, without full 
consideration of the increased 
potential hazards from fire, as the 
oxygen concentration increases 
above the 21 per cent oxygen 
content of air. A flammable vapor- 
oxygen mixture requires only 
about one-thousandth the energy 
to ignite it as does a corresponding 
flammable vapor-air mixture. 

The self-contained oxygen-gen- 
erating breathing apparatus is 
approved by the Bureau of Mines, 


- and is rated for 45 minutes. Some 


of the models produced for the 
military are not Bureau of Mines 
approved, however. The weight of 
14 lbs., carried on the chest and 
stomach, gives it a decided advan- 


tage both in weight and conven- 
ience over the demand-type appa- 
ratus, although the chest position 
creates limitations in use under 
some conditions. The highly exo- 
thermic reaction which generates 
oxygen from the potassium super- 
oxide (K.,0,) evolves significant 
heat, which might serve as an 
auto-ignition source to carbon- 
disulfide, ethyl nitrite, and nickel 
carbonyl vapors under extreme 
conditions. This temperature of 
the canister surface may reach 
250 F, and is equivalent to the 
hazard presented by unshielded 
incandescent lamps, hot plates and 
steam pipes in such an atmosphere. 


Disposal Must Be Done 


According to Instructions 


Disposal of the self-contained 
oxygen-generating canisters must 
be performed according to instruc- 
tions. Oil, grease, gasoline, or 
other flammable or combustible 
liquids must be kept from the 
canister mouth, to prevent an ex- 
plosion. Only clean water in large 
quantities should be used to de- 
stroy a canister. The canisters 
should be promptly disposed of, 
and not be left where they could 
be re-used, or where they could 
contact combustibles. 

For reasons noted under discus- 
sion of demand-type breathing 
apparatus, the self-contained oxy- 
gen-generating breathing appara- 
tus should not be worn under pres- 
sures greater than two atmos- 
pheres absolute. 

Next month, the fifth and final 
installment will discuss small 
self-contained inhalation devices, 
maintenance, training and medical 
precautions to be used in connec- 
tion with respirators of all types. 

* * * 


$25.00 For Your Problem 
. . . And It's Solution! 


Solved a knotty make-up air, 
dust collection, comfort or process 
cooling or air pollution problem? 

Send us your problem, and how 
you solved it. If we use it for 
publication, you’ll receive a $25.00 
check. 


Use Communications Center, 
page 87, for requesting more 
information about articles, ad- 
vertised products, literature, 
and for comments about any of 
the editorial material in this 
issue of AIR ENGINEERING. 
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New PRODUCTS 


Plate Heater Bank Assembly for 
Air Conditioning Ducts 


Purpose: Provides high capaci- 
ty, low watt density heat exchange 
with fast heat up and with mini- 
mum restriction to air flow. 


Features: Oven-type heater 
bank assembly consists of flat 
plate heaters mounted in tandem. 
Can be made in varying heights, 
lengths, and widths for installa- 
tion in any size air duct. 

Total of 3510 sq. in. of heat ex- 
change surface per 10 kw capacity 
can be provided in 2535 cu. in. 
Heater banks can be connected for 
single or three phase, 208 volts or 
440 volts. 

Source: Electric Heater Special- 
ty Co., Dept. AE, 21 E. 8th St., 
New York City 3. 


Cast Aluminum Fan for 
Dust Collectors 


Purpose: For use with Model 
800, 1100, and 500 series Dustkops. 
Gives added advantages without 
additional cost. 

Features: Spark proof fan is 
light in weight. Blades are mould- 
ed in position for greater strength 
and rigidity. 

Source: Aget Mfg. Co., Dept. 
AE, 1384 Church St., Adrian, 
Mich. 


Use Communications Center, 
page 37, for requesting more 
information about articles, ad- 
vertised products, literature, 
and for comments about any of 
the editorial material in this 
issue of AIR ENGINEERING. 

If you wish to contact manu- 
facturers directly, street ad- 
dresses are given. But please 
mention you saw it in AIR EN- 
GINEERING. 


High Temperature Indicating 
Control 


Purpose: For ovens, plant pro- 
cesses, other industrial heating 
applications. 

Features: Compact, remote bulb, 
type E36N is sensitive over range 
from 100 to 1000F. Three models 
feature three sensing bulb styles. 
Single scale with two-pointers indi- 
cates setting and controlling tem- 
peratures. 

Source: United Electric Controls 
Co., Dept. AE, 85 School S&t., 
Watertown 72, Mass. 


New Shaft Design for 
Heavy Duty Blowers 


Purpose: Series 3200 lobe-type 
rotary positive blowers and gas 
pumps are for use on all heavy- 
duty industrial systems which 
have high volume air require- 
ments. 


Features: One-piece shafts slip- 
fitted through impellers § and 
bolted to them at gear end. De- 


a 
sign allows increase jn qj 
of shaft in critical areg Pe sa 
impeller and gears without logs * 
impeller strength caused by an en 
larged bore. 

Units handle from 800 to 29 

cfm at pressures from 2 to 10 4 
continuous (12 psi intermittent) 
Machined sub-bases are standayj 
equipment. Large sump with built. 


in oil filter eliminates need for gj § ; 


cooler at ambients up to 125 F, 
Source: Sutorbilt Corp., Dept. 
AE, Compton, Calif. 


NEW FLOODED-DISC SCRUBBER 


GAS OUTLET 


t 


— 
CYCLONE 
GAS INLET MIST 


ELIMINATOR 


angus Tae 
OPERATOR 
(MANUAL OR AUTOMATIC) 


Flooded Dise Scrubber 


Purpose: To remove sub-micron 
fumes from steel mills and cheni- 
cal plants. 


Features: Can adjust for maxi- 
mum cleaning efficiency over 4 
complete range of operating con- 
ditions. By recirculating dirty 
water without impairing efficiency, 
the flooded disc scrubber makes it 
possible to use smaller and more 
economical effluent treatment sys 
tems. Low pressure plant water 
cannot clog large area water 
passages. 

Basic principle is a turbulent 
flow of a gas-liquid mixture that 
provides an intimate and violent 
contact between dust and liguid 
particles. Water injected into gas 
duct at center of disc is deflected 
to rim of disc where it mixes with 
incoming gas. 

Water breaks up into extremely 
fine particles which collide with 
and adhere to dust fume. Fume 
water mixture agglomerate patti 
cles which quickly become larg 
enough for separation and collec: 
tion in a cyclonic mist eliminator 
which follows the scrubber. 

Source: Research-Cottrell, In. 
Dept. AE, Bound Brook, N. J. 
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PcketAIRE® Breathing 
[quipment 


Purpose: Protection against 
iathing hazards encountered in 
ir fighting or industrial emer- 
gencies. 

Features: Uses pure oxygen in- 
dead of compressed air. Has five- 
minute escape cylinder as extra 
mecaution in addition to working 
wlinder. Leak-proof masks, full or 
talf face. 


Source: Rockwood Sprinkler Co., 
Dept. AE, Worcester, Mass. 


Purifier Removes 
lydrogen-Sulphide 


Purpose: Wide industrial appli- 
ation but particularly applicable 
0 paper mills, metal working 
plants which use 
cutting oil, indus- 
trial laboratories, 
rayon plants, petro- 
leum refineries, and 
tanneries. 
Features: Dorex 
canister - type puri- 
fication equipment 
using a new spe- 
cially impregnated 
type of activated 
‘athon can remove H2S, a gas 
mvlously impossible to control. 
New carbon offers a retentivity of 
Percent for H2S, compared with 
‘previous low of 3 percent. 
Type H-No. 42 plastic canister 
etifically recommended for this 
nd of application. 
Source: Connor Engineering 
Corp., Dept. AE, Danbury, Conn. 


(Please turn to following page) 
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EQUIPMENT ENGINEERED TO PROVIDE 
DUST CONTROLLED WORK AREAS 


““STERILSHIELD” PROTECTION AGAINST 
MICROSCOPIC DUST PARTICLES 


PREFABRICATED DUST CONTROLLED ROOMS 


Workspaces @ Dry Boxes 
Packaged Air Showers @ Vacuum Ovens 


Particle Counters @ Bearing Handling Tools 
Prefabricated Clean Rooms 


Call On Our Experience And Know-How 


In The East: 


THE BAKER COMPANY, INC. 


106 Granite Street 
Biddeford, Maine 


In The West: 


STERILSHIELD INSTRUMENTS, INC. 


P. O. Box 597 
Chandler, Arizona 
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New PRODUCTS 


(Continued from preceding page) 


Adjustable Angle Industrial 
Thermometer 


Purpose: Eliminate selection 
problems for varying pipe line 
and air duct requirements. 

Features: Instruments can be 
angle-adjusted right on the job to 
meet piping layout changes. Stem 
of thermometer tilts or rotates to 
any angle for reading without 
parallax error. Brass universal 
joint with stainless steel lock 
screw permits adjusting instru- 
ment before, during, or after in- 
stallation. 

Source: Moeller Instrument Co., 
Dept. AE, Richmond Hill 18, N. Y. 


Use Communications Center, 
page 87, for requesting more 
information about articles, ad- 
vertised products, literature, etc. 

If you wish to contact manu- . 
facturers directly, street ad- 
dresses are given. But please 
mention you saw it in AIR EN- 
GINEERING. 


Electronic Dust Buster 


Purpose: Shatters dust into 
particles so small they remain 
suspended in moving air. For in- 
stallation in return air duct. 

Features: Bank of three high 
voltage, statically charged Stat- 
ronic screens shatter dust particles 
to a size well below 0.1 micron, so 
minute they become a permanent 
part of the atmosphere with little 
opportunity to settle. 

As Statronic screens explode 
the dirt and dust, the air moving 
through the energy field becomes 
negatively ionized. Generator pro- 
vides screens with static charge 
sufficient for a maximum of 10,000 
cfm. 

Source: CRS Industries, Inc., 
Dept. AE, 1405 Locust St., Phila- 
delphia 3. 


Extended Surface Air Filter 


Purpose: Give a higher air- 
cleaning efficiency and _ greater 
dust holding capacity. 

Features: Pure-Air extended 
surface filter consists of 2 in. 
high pleats set on 11% in. centers. 
Each pleat is rigidly supported by 
a strip of cardboard set on edge. 
Under influence of air. stream, 
each pleat becomes a_ parabolic 
shaped pocket. Total _ effective 
filtering area is said to be four 


a 
times that of a fiber glass throy, 
away filter. 

Source: Arco Mfg. Corp,, Dent 
AE, 542 W. 55th St. New Yu 
City 19. 


Auditorium Unit Ventilators 


Purpose: For use with hot wate § 
or steam heating systems to heat 
and ventilate large area rooms. 

Features: Unique acoustical 
chamber permits extremely quiet 
operation. Units available im lt 
sizes ranging from 1250 to 15, 
cfm at 0 to 114 in. external stati 
pressure. May be installed in hor' 
zontal, vertical, or inverted pdr 
tion. 

Source: Schemenauer Mfg. @, 
Dept. AE, Holland, Ohio. 


Portable, Cabinet Type 
Dust Collector 


Purpose: Dust-Master model D-j 
removes dust and chips from plat! 
air. 

Features: Double filter atid 
insures clean air return. No m0 
ing parts are exposed. Cast alt 
minum fan is spark-proof. Not 
overloading type suction blow 
draws dust and chip laden air i! 


(Please turn to page 
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last time 


Available in Stainless Steel 


yocall backs to correct 
tor cold spots when the : or Plastic... 
ystem is set UP right the first time with an 


with radius corners ... 


WUnor VELOMETE R° and complete filter systems .. . 


Instant reading of air flow, in feet per minute, at out- 
its and draw of air at returns gives an accurate check 
mengineered systems. 

The Velometer will also give direct readings of static viitiiil .  \@ ; ae 
pressure in ducts, plenum chambers, or pipes. Registers eee W. (cea To bes being 
pressure loss across heater and filters, friction loss at ——”C”—rt—“‘i«iC a a F eeeuhted af 
dis and deflectors. Many government and municipal ia ae , MO Chatham 
jobs require Velometer checking before acceptance. og wre : 

The Velometer, set No. 3G recommended for com- Electronics 
mercial heating and air conditioning, is priced at only — eS under #25 
$194.00 including a sturdy reinforced carrying case. mY: - 5 A Dust Control 

: f Hoods 


ILLINOIS TESTING LABORATORIES, INC, 
Room 574, 420 N. LaSalle St., Chicago 10, Ill. 


SPLIT-EYELET 


CONNECTORS 
For faster, easier “ 4 Control Hoods 
connection of spray : \ - in use at 
tors BF ee eae — rd Bell Telephone 
equipment to piping and tubing 
it water & carrying liquids, gases or air up Laboratory 
to heat to 250 psi. Write for 
Bulletin 93. ee 
OMS, ai mpgs ol Seg 
oustical _— ERF mA a 
y quiet TER . 
in 16 i _— ADJUSTABLE JOINTS 
15,000 For easy, exact adjustment of spray + re . 
‘ae este. Wialesten Specialists in the manufacture of 
in hori for 4" to 2% Vacuum bake-out Dry Boxes and 
d pos pipe in brass, steel ‘ 
and stainless Dust Control equipment. 
steel. Write 
ig. Co, for Bulletin 97. 
Write for Free Literature 
ontrolled 
LINE STRAINERS tmos phere 
: Special non-collapsing screen 
del Ds eo are F design for pressures up to 125 psi, nclosures 
n plast vod NOZZLE for all pipe lines from '%" to; 
Coeplegy 6” size. Also high pressure 
actio ; _ FOR strainers for up to 5,000 
ie ef | psi service. write for é 
a) * Bulletin 94. “i 
st alt : Vv. 
Nor 
blower } 1061 E. 8th STREET 
sir into A JACKSONVILLE 6, FLORIDA, U.S.A. 
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" SYSTEM OF AIR 
FILTRATION 


tailor air filters 


... economically 


*Panel 


installation, 


McDonnell 
Aircraft 


to job requirements 


A new concept in air purifica- 
tion, MICROMAT offers not one 
but NINE separate and distinct 
filter media, each with certain 
capabilities. The MICROMAT 
System, with a medium to meet 
virtually any set of specifica- 
tions for efficiency and air flow, 
provides the means of tailoring 


air filtration to your exact re- 


quirements. 


Efficiency Range — 5% to 85% 


procedures.) 


Cut Maintenance Costs 


lower overall cost. 


CORPORATION 


anada, writ 


52 


MICROMAT Replaceable Media are made from vari- 
ous types of non-woven synthetic fibers. Their 
natural filtering properties eliminate any need for 
viscous coating, yet MICROMAT media efficiencies 
range from 5% to 85% (using Discoloration Test 


MICROMAT filters normally afford appreciable sav- 
ings in handling, changing, and storing when com- 
pared to permanent, washable type filters. Versatile 
in use, MICROMAT media are readily adaptable to 
panel (frame), blanket or roll machine installation. 


Outperforms Conventional Filters 

Present users have found that, at any given air 
velocity, the right MICROMAT medium will outper- 
form conventional filters and deliver cleaner air at 


Write for FREE 
Brochure-Catalog 


Valuable information on air 
pollution and purification, 
plus complete technical data 
on MICROMAT media and in- 
stallation. For copy, write on 
your company letterhead to 


Dept. R-13  P. 0. Box 2092, Charlotte, N. C. 


In C e 
Bay Distributors, Ltd., 102 Main St. S., Weston, Toronto 15, Ont. 


New PRODUCTS 


(Continued from page 50) 

cabinet through hose connected to 
hood over dust-producing machin- 
ery. 

Fine particles are trapped in 
washable filters. Extremely fine 
particles are caught by cloth after- 
cleaner. Front door provides access 
to dust pan and filters. 

Source: Cincinnati Fan and 
Ventilator Co., Dept. AE, 3548 
Montgomery Road, Cincinnati 7, 
Ohio. 


Bypass Weathermaster 


Purpose: Cut up to 30% from 
cost of room units for high velo- 
city, multi-story building air con- 
ditioning systems. 

Features: Bypass Weather- 
master contains factory installed 
and balanced control powered by 
the conditioned air itself. Control 
proportions air flow through 
cooling-heating coil while water 
flow remains constant. 

Discharge grille sections are 
locked in place to prevent tamper- 


. . Contin 
ing. Redesigned Cooling ¢ojj ar Wb ie ne 
rangement permits cleaning from 3) 
ritical 

Source: Carrier Corp, Dent ubstit 


AE, Syracuse 1, N. Y. 


Light Scatter Photometer ior 

Purpose: For continuous moui- b tha 

toring of atmospheres. In 

Features: Dual beam light scatter 4 © su 

photometer is so sensitive it wil ff mera 

detect changes in dust content of & jst 

air after a person has walked nd | 
through a room. Monitron operate 

by chopping a single light source hen 

into two separate beams and con- hand 

paring many times a_ second, low 

through the same photocell, the dim: 

intensity of light reflected from le g 

particles scattered in air with the bn 
intensity of the monitoring beam. 

Price: $1,250 f.o.b. Cincinnati, § 4 

Source: The Monitron Co., Dept. te } 

1-AE, 1815 Wilaray Terrace, Cin- i o 0 

cinnati 30, Ohio. thro 
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Tube-Cooled Motors 


(Cc 

Purpose: For use on pumps, coll @ to 

pressors, fans and blowers, indus Ww 
trial machinery. 
Features: Tube-cooled air to ar 

heat exchanger motors range up !? r 


2000 hp. Built for use in hazardous 
or non-hazardous locations. | 
signed to provide protection agailis 
excessive moisture, oil vapor, 000 
ant and airborne dust, sand, 
and metallic particles. 

Source: Louis Allis Co., Det 
AE, 427 E. Stewart St., Milwaukee. 
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peryllium Dust 


rntinued from page 36) 
je need for tool transfer. 

3) Each process step should be examined 
rtically to determine whether by rearrangement or 
yistitution it can be made less dusty. For instance, 
wt classifying is inherently less dusty than dry 
dassifying. 

4) The manual transfer of process materials must 
x expected to be dusty and, consequently, should 
weve careful attention. Where transfer containers 
yeused, suitable exhaust must be provided for filling 
mi emptying the containers. In transit they must 
ie sealed and externally clean. Continued dusting 
im recently emptied containers is often troublesome; 
yatainers must not be taken outside the exhaust hood 
fore residual dusting has abated or the container 
s thoroughly cleaned. 

In some circumstances, it is economically feasible 
substitute automatic conveyors for manual transfer 
wperations with the consequent elimination of the 
ust problem. They are relatively easy to ventilate 
ud require no attendance other than maintenance. 
heumatic conveyors are particularly well suited to 
landling a material such as finely divided beryllia. 
fowever, complications do arise when conveyors are 
ismantled for maintenance, and consideration must 
le given to protection for personnel. Portable ventila- 
tin is one means of providing protection. 

Bearing these general rules in mind, each step of 
le process must be visualized to the smallest detail 
if operation to be sure that suitable control exists 
tiroughout. In the case of a new facility, specific 
seps often change in detail or even in concept during 
le design stage and, not infrequently, after the 
hility has been activated. Close liaison with engi- 
wering and production personnel is required to 
sure that the control provided will suit the oper- 
iting techniques finally adopted. 

Next month, Part II will discuss local exhaust 
‘entilation problems, and cover such specific oper- 
itions as manual, batch automatic, automatic unat- 
tmded and material transfer. aa 


(uestions & Answers 


(Continued from page 25) 
wer driven model to about 31 Ibs. for the battery 
wered model. Cost is around $400 to $500. 

(C) Recording carbon monoxide instruments. 

The recording carbon monoxide determining in- 
‘tunents are relatively expensive. They may either 
tilize the Hopcalite catalyze principle or the infra- 
td ray absorbing principle. The infra-red radiation 
tiles a beam of infra-red radiation which travels 

ough two parallel cells, one a comparison cell, and 
mea sampling cell. 

carbon monoxide is present in the air passing 
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through the sampling cell, the gas absorbs the infra- 
red radiation and the temperature and pressure in 
the cell increases. This produces an expansion of the 
detector gas which causes the membrane of a con- 
denser microphone to move. The movement when 
converted and electrically amplified produces an 
output signal. This is transmitted to a pen on a 
recorded chart. 

The infra-red recorders are reliable, are easy to 
calibrate, and incorporate a self calibrating and 


checking mechanism. With long detecting tubes they _ 


can determine concentration down as low as a few 
parts per a million. They are fairly durable and 
require very little maintenance. 

Carbon monoxide determining instruments utiliz- 
ing the above principles of operation are available 
commercially with circuits to. actuate alarms and to 
switch on and off fans. ae 


Pollution Control 


t 
(Continued from page 29) 


Results 


The installed collectors collect 100 percent of all 
dust 14 microns and larger. 

All complaints have ceased and the City of Mem- 
phis Health Department, through their Engineer 
Director Everett C. Handorf, has approved the effi- 
ciency of this installation. 

It is estimated that this installation will repay the 
capital cost in two years from the value of materials 
recovered. 

Intangible savings are: 

1. Improved formulation. 

2. Greater production efficiency with resulting 
production increases using present man power. 

3. Improved working conditions for employees. 

4. Better public relations due to elimination of 
dust in neighborhood. 

Total cost of the air pollution control equipment 
was $62,000, with $45,000 for equipment and $17,000 
for installation. aa 


Prior Death 


(Continued from page 24) 

case was not the cause of the death of Pumpelly, but 
the cause of the alleged injury to the plaintiff; yet we 
are of the view that the certificate was prima facie 
evidence that at the time therein stated the plant or 
premises of the defendant, contrary to the testimony 
of the witnesses of the defendant, had fumes and 
gases arising from sulphur dioxide, and it was also 
evidence that such fumes were poisonous and could 
be the cause of death. . . . It was offered in rebuttal, 
and we think it was competent evidence tending to 
rebut the testimony of the defendant on a very 
vital issue.” aa 
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INCINERATION 


WITH 
Air Pollution Control 


MORSE BOULGER : 


BUILDERS OF THE MOST MODERN 
INCINERATOR PLANTS IN THE WORLD 


FREE 


Incinerator 
Facts 


i Contact us, or have your architect 
oa or consulting engineer tap our 70 
CO Industrial aba —— — _—_ 

: isposal problems—large or sma 
Bulletin 184-A No obligation. 


MORSE BOULGER : 


80 FIFTH AVENUE, NEW YORK 11, N. Y. Dept. 10B 


Representatives Everywhere 


Member: Incinerator Institute of 
America, Air Pollution Control Assoc. 
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PROFESSIONAL 
= SERVICES 


LaurEN B. HitcHcock 
ASSOCIATES 
Chemical Engineers 
Industrial Air Pollution Abatement 


L. B. Hitchcock. .......-+++0+: Edwin Cox 
John H. Schaefer, Technical Advisor 


60 East 42nd St., New York 17, N. ¥. 
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CLASSIFIED ADVERTISING 


RATES—Classified advertising is => 
6-point type (this size) under — 
headings. Minimum rate $5.00 for ed 
words or less. Extra words .15 met 
Box addresses, with usual services, — 
as five words. Payment required wit 
order, No agency commission, no © aa 
ing copies. Closing date first of me , 
preceding month of issue. No proofs Wr q 
be submitted prior to running, Ls 
will be forwarded for record. No AIR 
advertising under classified headings. ' 
ENGINEERING, 450 W. Fort ' 
Detroit 26, Mich. 
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Excellent chemical resistance to a wide range of 
acids, salts, gases, organic materials and other og. 
rosives — strength and resilience — ability to stan 

temperatures up to 300°F. with special resins — an 


light weight are some of the desirable characteristics 
of the ‘Buffalo’ Type FG Fan. 


FLANGED INLET AND OUTLET—for gas-tight connections 


CAPACITIES — up to 34,000 cfm. 


PRESSURES — up to 10” static. 


High 

Fan Housing — resin-bonded fiber glass with stainless ste: a 
studs moulded-in for mounting to the bearing stand flang. ¥ 
Efficient scroll shape. se 


Rotor— husky steel wheel con- 
pletely encased in resin-bonded 
fiber glass. Factory-balanced, 
statically and dynamically, for 
vibrationless performance. 
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won't support combustion 


corrosion-resistant impact-resistant 


WRITE FOR BULLETIN FI-511 for all details and chemical resistance table. 


BUFFALO FORGE COMPANY 


Buffalo, New York 
Buffalo air handling equipment to move, heat, 
cool, dehumidify and clean air and other gases. 


tet 
Buffalo Machine Tools to drill, punch, shear, bend, slit, YY & Buffalo Centrifugal Pumps to handle most liquids Squier machinery to process sugar cane, coffee wt 
notch and cope for production or plant int Bair a 3s and slurries under a variety of conditions. Special processing machinery for chemicals. 
AHS 
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\EW PERFORMANCE 


fighest filtering efficiency and increased capacity 
we benefits you get in the all-new Model K Aero- 
wn. Fifteen years of diversified application ex- 
rience have combined to produce a dust filter 
fering the utmost in performance and reliability. 


ESS steel 
1 flange, 


reel con- 
\-bonded 
valanced, 
~ally, for 


NEW ECONOMY 


Revolutionary new self-adjusting blow rings and 
joven pressure controlled filter cleaning reduce 
wear — increase filter tube life —cut operating 
apense. Rugged, simplified construction virtually 
diminates maintenance costs and downtime. 


nce, 


NEW FEATURES 


a Koppers Model K Aeroturn has been completely 
redesigned for demanding industrial service—the 
oly new reverse-air jet filter on the market. Such 
features as new blow rings, new carriage drive sys- 
tm and simplified, standardized design help you 
eeover more product, cost less to operate and 
serve you more dependably. 


f 
; Reverse-air jet filtering comes of age with the 
! 


NEW KOPPERS MODEL K 
AEROTURN”’ DUST FILTE 


es 
ae 


vas} FLEROTURN | 


DUST FILTERS 
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KOPPERS COMPANY, INC., Dust Filter Dept., 
4108 Scott Street, Baltimore 3, Md. 


Gentlemen: Please send me a free copy of your new 
Aeroturn brochure complete with descriptions, drawings 
and photographs. 


Name Title 


Company 
Address 
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This stainless steel stack failed after 
only 6 months in corrosion service! 


Which stack = 
— would YOU use for 


corrosive fumes? 


Over 2 years old... yet this 
Duracor stack shows absolutely no 
signs of attack inside or outside! 


DURACOR «: 
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NTILATING SYSTEMS 


PROVIDE LASTING CORROSION RESISTANCE 
AT LOW COST! 


NAL 


ANOTHER PRODUCT OF 


Performance-proven Duracor Ventilating Sys- 
tems and components provide outstanding 
resistance to attack from all types of corrosive 
fumes. These high-strength systems are 
corrosion-proof throughout .. . are practically 
immune to weathering... require only minimum 
support! Best of all, Duracor construction can 
save you up to 30% on your initial investment 
...and it’s maintenance-free! Ceilcote engineers 
will design a complete Duracor system to meet 
your special requirements. . . or modify your 
present system to permit gradual conversion to 
Duracor. Fabricated to meet customer specifica- 
tions. ..or assembled from stocked component 
parts ... Duracor Ventilating Systems can be 
easily installed by regular plant maintenance 
crews or by experienced Ceilcote installa- 
tion personnel. Write today for the new 
Ceilcote catalog. 


THE CEILCOTE COMPANY, INCORPORATED 


4988 Ridge Road e Cleveland 9, Ohio 


Watch For These 
Articles Next 
Month! 


VOL. 
TECHNIQUES FOR 


BERYLLIUM 
DUST CONTROL 


Valuable data for all air engineers 
whose plants use or will use beryi. im fam 
lium in any way. Part Ill takes up 
drum filling, duct design and cg. 
lector selection. 


ye" SEVEN Ways 
/ ™ TO 

) VENTILATE 
Y om  UQUID 
“= CHEMICALS 
Liquid chemical filling operations may 
expose operator to toxic or irritating 
concentrations of gases, vapors, or 


mists. Here’s how to ventilate liquid 
filling operations. 


* COOLING 
COBO HAIL 


One of the world’s biggest (over 37 
acres) and newest (open in Oct) 
convention halls has over 5000 tons 
of cooling, tough air distribution 
problems. Article tells how air prob- 
lems were solved. 


HOW TO STOP 
EMISSIONS 
FROM ELECTRIC 
FURNACES 


Practical ways to stop air pollution 
from electric steel melting furnaces. 
Article takes up use of baghouses, 
roof ventilators, precipitators, gives 
system design data and costs. 


Use Communications Center, 
page 37, for requesting more 
information about articles, a- 
vertised products, literature, 
and for comments about any of 
the editorial material in this 
issue of AIR ENGINEERING. 

If you wish to contact mani 
facturers directly, street a 
dresses are given. But please 
mention you saw it im AiR BY 
GINEERING. 


—— aa 
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